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ENGINES OF WAR. 


Refinement upon refinement in the art of destroying our spe- 
cies follow each other so rapidly, that we hardly have time to 
chronicle one, before another springs up to throw it into the 
shade. But a short while since, and the paixham gun was 
thought to be the perfection of destructive weapons ; and now 
we have to note some two or three inventions that will make 
Capt. Paixham, if not his gun, blush from very shame of merci- 
fulness. Battles by sea hereafter will rival the fabled conflicts 
of the gods, when, to heighten the dread accompaniments of 
warfare, the sea boiled wp, and the combatants were enveloped 
in mist and hot steam. 

One of the most terrible of these promoters of peace is the 
projectile whose destructive properties were so vividly set forth 
in an extract from the London Times, which lately appeared 
in our pages, describing an experiment performed with it in the 
presence of several magnates of science and rank. The inven- 
tor, who, it has since appeared, is a Mr. Warner, has been en- 
deavoring for ten years to get the British Government to exa- 
mine his invention fully, and if meritorious adopt it, but without 
success, although his statements as to its power were strength- 
ened by the testimony of several scientific gentlemen to whom 
he had communicated the secret, who unhesitatingly pronounced 
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the invention of such importance that it would make that nation 
which might first adopt it, mistress of the seas. This declara- 
tion, though forcible, was in a great degree justified by the 
public trial afterward made of it, some of the results of which 
we again insert:—‘ A boat 23 feet long and 7 broad, filled in 
with solid timber 4} feet in depth, crossed in every direction, 
and clamped together with 8-inch spike nails, was placed in a 
large sheet of water: at a given signal set in motion and struck 
[by the projectile] just abaft the starboard bow, when she 
instantaneously scattered into a thousand fragments. At the 
moment of collision, the water parted and presented the appear- 
ance of a huge bow], while upon its troubled surface there was 
a corruscation resembling forked lightning: a column of water 
was lifted into the air like a huge fountain, and from it were 
projected the shattered fragments of the vessel, many of which 
fell in the adjacent fields, and at a distance of several hundred 
yards: the huge nails had snapped like carrots, and the mast 
looked like a tree riven by lightning. * * * * The inventor 
asserted that these tremendous powers, were completely under 
his control; that the instrument that had thus lifted into the air 
a boat weighing 23 tons, besides displacing about 15 tons of 
water, weighed only 18 pounds, and might without danger be 
kicked round a room when charged with its deadly contents.” 
Some doubts might reasonably be entertained of the accuracy 
of this account; but Lord Ingestre, who had witnessed the ex- 
periment, upon being appealed to in the House of Commons, 
when the matter was subsequently brought up there for discus- 
sion, declared that the statement in the Times was perfectly 
true; and although he regretted that such publicity had been 
given to the invention, which, he thought, ought to have been 
secured to the country in the most secret manner possible, he 
was decidedly of opinion that it was the most important disco- 
very of modern times for purposes of warfare. 

After such an evidence of its power, this invention became 
very naturally the subject of many speculations in the European 
journals. With a single exception, those that have come under 
our notice do not possess any extraordinary interest. This 
exception is an article in Le Fanal, a Belgic paper, which em- 





ENGINES OF WAR. 163 


bodies several suggestions and remarks so well suited to our 
national wants and condition, that we give a transcript of it 
entire. It will be seen that an explanation of the actual nature 
of Mr. Warner’s invention is ingeniously avoided, by describing 
one that the writer believes is much more terrible in its effects, 
but which to us appears of very doubtful uulity. Of this, how- 
ever, we shall soon have a better opportunity of judging, as 
recent intelligence from Europe apprises us that such a projectile 
is at this moment engaging the attention of the Prussian govern- 
ment. ‘The journals of the 1st ult. received by the Caledonia, 
state that an officer in the Prussian service, M. de Bismark, 
was then at Spandau, experimenting with a ball that, when it 
struck an object, enveloped it in a fire which could not be ex- 
tinguished ; but no details are given. 


“The English Parliament has lately paid a great deal of attention to 
the discovery of Mr. Warner, which, according to an official report, 
must for ever confer the mastery of the seas on that nation which is the 
first to adopt it. A powerful state has already offered the inventor a 
reward of 7,500,000 francs to disclose his secret, but it is believed that 
he is too much of a patriot to allow other nations to derive the benefit 
of his discovery. It was not, therefore, by him that we were informed 
of this discovery when we mentioned it more than a year ago, along 
with many others, which were then considered visionary, but of the 
reality of which every day affords proof. 

“It is stated that the destructive effects of this missile may be ex- 
tended to a distance equal to the range of a Congreve rocket, charged 
with Greek fire, and fired from a cannon in the manner we have de- 
scribed. But the most terrible engine of Mr. Warner is a boiler filled 
with the materials that compose the Greek fire and with water, which 
can be heated to 25 atmospheres when required. The steam exerting 
an enormous pressure on the oily and resinous substances in a state of 
incandescence, it is only necessary to open the stopcock of a pipe in 
order to produce a stream of fire many hundreds of metres in length, 
and to cover the sails and rigging of a ship with a thousand inextin- 
guishable fires. The member of the House of Commons who states 
that a fleet of a hundred vessels would not be able to resist such a me- 
teor for an hour, is perfectly right. If it were a question in what man- 
ner it would be possible to approach these hundred vessels armed with 
cannons? this can now be easily accomplished by means of steam, and 
and with the Archimedean screw substituted for the paddle-wheels, 
which are the vulnerable part of ordinary steamboats. 

“ Cuirasses have been made to resist bullets; they will now be made 
to resist cannon balls; for it is known that nothing can be easier than 
to construct a vessel] impervious to the heaviest projectiles, by providing 


it with planks of sufficient thickness covered with sheets of lead, fron, 
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and of timber, as the Americans have already done. This vessel having 
neither cannon nor lading, nor a numerous crew on board, and not being 
intended for taking a voyage, would be able to appropriate its whole 
tonnage to making itself * proof against cannon balls. 

“ Thus prepared, and taking a becalmed fleet by surprise, if the 
Infernal does not sail well, two hours instead of one would accomplish 
the destruction. If necessary, such a ship would be able to enter all 
the enemy’s ports, destroy ev erything that came within its range, and 
escape uninjured. The secret is now divulged. Every one may make 
the attempt; the most alert will succeed. 

“Let it not be said the thing is impossible—impracticable. We 
have applied to all intelligent engineers, mechanics, and chemists: there 
ig not one who will not undertake to construct one of these infernal 
machines for a million of florins; but representative governments will 
not pay attention to it till it is too late.” 


Happily, the tardiness of ‘representative governments’ to 
notice these inventions is not fatal to the genius which produces 
them, or we should not possess the torpedo or the percussion 
bomb. ‘ 

Within the past month several experiments have been made 
at Washington, before the heads of the departments and several 
officers of the army and navy, by Dr. Alexander Jones, a gen- 
tleman lately returned from Europe, with a very destructive 
shell of his inventing. It is described as a small tin case, some 
three or four inches diameter, which, upon being thrown by 
hand into a sheet of water, at a distance of 20 or 30 yards, ex- 
ploded with the most startling effects, sometimes throwing the 
water to a height of more than 100 feet; at other, scattering it 
over the spectators in the form of a heavy spray. It was shown 
in different trials that the shell may be so adjusted as to burst 
either upon touching the surface, when it is just immersed, or 
not until it has reached the bottom. The inventor stated that 
it might be handled with perfect safety : in proof of it, he kicked 
several of them about until the cases were deeply indented, and 
then threw them into the water, when they exploded, as before. 
They are fired without a fuse. There were in all 13 shells 
discharged, and not a single failure occurred. It is to be re- 
gretted that there were not any of them directed against some 
solid body, that we might the better compare the power of this 
shell with that of Mr. Warner’s projectile. 

As another item of information, though of subordinate interest, 
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we should add that we have recently received information of 
several warlike inventions, probably not inferior in destructive 
power to either of the others, which the projectors, for obvious 
reasons, are averse to making public unless occasion require it. 

We have been led to give the subject this extended notice 
not more from a sense of the obligation resting upon us to record 
all important inventions than from a desire to induce a just 
appreciation of the means of defense the government possesses, 
in the event of a war with a foreign power; to inspire with 
proper confidence those who think we are utterly unable to 
cope with the first nations of the earth, while we would dis- 
courage the belief infinitely more unsafe, for it is the grave of 
caution, that our navy is invulnerable. 








For the American Repertory. 


NEW KIND OF TRAVERSE TABLES. 


BY J. Ae POWERS, C.E. 


When we consider that in all ages the most ingenious and 
learned persons have employed their time in writing on the 
subject of mathematics, and contemplate the present improved 
state of this science, we are not a little surprised that greater 
attention has not been paid to the system of constructing the 
most useful tables. 

It is a fact well known to mathematicians, that all the essen- 
ual properties of numbers are common to lines; also, that lines 
and numbers are governed by the same general laws. Galileo 
by an ingenious conception applied this principle to the con- 
struction of an instrument, the invention of which has been dis- 
puted by nations. Upon a similar principle are constructed 
the following tables of difference of latitude and departure, 
which are submitted to the readers of the Repertory as being 
not only more accurate, but also more extensive in point of dis- 
tances, than any now extant; while the present occupy from 
twenty to thirty times less space than those in general use, 
which circumstances, the author trusts will render them accep- 
table to the surveyor and navigator, and at the same time not 
entirely uninteresting to the scientific. 
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not exceeding 1700, and for angles to even degrees between 1° and 9U». 





TRAVERSE TABLE, 


Showing the difference of Latitude and Departure for any whole or fractional distance 
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Description of the Tables. 

The first table shows the difference of latitude and departure 
corresponding to any distance not exceeding 1700, and for 
angles to even degrees between 1° and 90°. ‘Table second is 
of the same nature, but for points and quarter points. 

The numbers in the right and lefi hand perpendicular columns 
express angles; the nuubers in the top and bottom horizontal 
lines, commencing at 100 and increasing to 900, represent dis- 
tances in rods, miles, leagues, or any other proposed denomina- 
tion, the peculiar arrangement of which is such that the first 
mentioned number may be supposed to represent 1. 10. 100. &c. 
according as we use the unit abstractedly or in connection with 
one or more cyphers. ‘The unit, independent of the cyphers, 
may also be conceived to express 4's, 7y0, rows, &c. decimally, 
as occasion may require. ‘These principles are general, and 
equally applicable to each of the other numbers in the distance 
lines of both tables. 

If the given course is less than 4 points or 45”, it is to be taken 
from one of the left-hand columns, and the titles of the latitude 
and departure columns from the top; but if the course exceed 
45°, it is to be taken from the right, and the title of the columns 
from the bottom. 

In using these tables, it must be particularly observed that 
directly over or under the given distance, and corresponding 
with the course in its column, stand the latitude and departure 
in their columns, and to the right the decimal parts. 

Example 1.—Suppose a ship sail N. 23° E. 80 miles: to deter- 
mine the difference of latitude and departure ? 

Solution.—Corresponding with 23 in the left-hand column of 
table first, and under 80, stands 73.640 miles for difference of 
latitude, and 31.258 miles for difference of departure. 

Example 2.—Suppose a ship sail S. 67° W. 20 leagues: to 
determine the difference of latitude and departure ? 

Solution.—Corresponding with 67° in the right-hand column 
of table first, and under 20, stands 7.815 leagues for difference 
of latitude, and 18.410 leagues for difference of departure. 

Example 3.—Suppose a ship sail N. 2} points, W. 40 leagues : 
io determine the difference of latitude and departure ? 
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Solution.—Corresponding with 2¢ points in the left-hand co- 
lumn of table second, and under 40, stands 34.31 leagues for 
difference of latitude, and 20.56 leagues for difference of de- 
parture. 

Example 4.—A ship sails S. 74 points, W. 70 leagues: re- 
quired the difference of latitude and departure ? 

Solution.—Corresponding with 74 points in the right-hand 
column of table second, and under 70, stands 10.27 leagues for 
difference of latitude, and 69.24 leagues for difference of de- 
parture. 

Note.—If the given distance cannot be exactly found in the 
tables, it is to be decimally separated or decomposed, and the 
latitude and departure corresponding to each part determined 
separately ; the aggregate of the results will express the differ- 
ence of latitude and departure corresponding to the entire dis- 
tance. For example :—Suppose a ship sail N. 42° W. 272} 
miles, and it was required to determine the difference of latitude 
and departure ? 

Solution This number, when separated, will be 200+70+2 


+.5; and 

Under 200, corr. with 42° stands 148.63m. for diff. of lat. and 133.83m. for diff. of dep 
“ 70 “ “ 052.02 “ “ 046.839“ : 
“ 9g “ “ 001.4863 « « 001.3383“ ; 
* 0.5 “ “ 000.387157 . 000.33457 “ 








Consequently the diff. of lat. is 202.50787m. and diff.of dep. 182.34187m. 





WHO FIRST INTRODUCED THE USE OF EXPANSIVE 
STEAM FOR MARINE ENGINES? 

If the reader believe, as we do, that the history of the marine 
engine would not present the series of astonishing successes it 
does but for the introduction of expansive steam, he will deem 
the question we have placed at the head of this article one of 
exceeding interest; and if there are rival claimants, one that 
cannot be discussed too early. 

In an article contributed by Prof. Renwick for Tredgold’s 
late work on the Steam-Engine, he says: ‘It appears probable 
that the use of a valve, cutting off the steam at half stroke, had 
at first no other object in view than a saving of fuel. The 
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rson who first ascertained as a practical result that a greater 
speed might be attained in a given vessel by using steam ex- 
pansively, was Adam Hall—at that time the Director of the 
workshops of the West Point Foundery Association. He, at 
all events, entered very fully into the practical investigation of 
this subject, and drew up a paper exhibiting his views, which 
which was communicated to the writer of this essay. The 
same views had been previously exhibited theoretically, by the 
writer, in a public course of lectures delivered in February and 
March, 1830. ‘These were soon after made public in a treatise 
on the Steam-Engine, which, it is believed, had some influence 
in the improvements that have since been made in navigation 
by steam.” 

Prof. Renwick, we think, is in error both as to the gentleman 
named in his article and the date at which he fixes the discovery. 
We have been put in possession of a number of facts which go 
to prove conclusively that the person who first used steam ex- 
pansively, and at a much earlier period, was F. B. Ogden, Esq. 
of New-Jersey, now or late U.S. consul at the port of Liverpool. 

As early as 1808, when Mr. Fulton was making his first trials 
on the Hudson River, the attention of Mr. Ogden was attracted 
to the steam-engine as connected with navigation. In 1811 he 
assisted in a series of experiments made at the instance of his 
uncle, late the Governor of New-Jersey, with the view to its 
introduction on a ferry owned by the latter, between Elizabeth- 
town Point and New-York. ‘This led him to a close investiga- 
tion of the subject, when he was forcibly struck with the extra- 
ordinary advantages to be derived from using the expansive 
power of steam, which to his astonishment had never yet been 
made available. He made a drawing that year of a double 
engine, united at right angles, to consume the same quantity of 
steam required for a single one; that is, cutting it off at 3, and 
using it expansively for the rest of the stroke. 

At the breaking out of the war, his attention was attracted to 
other objects, and the subject of steam was not again entertained 
until 1813, when appointed to the superintendence of the build- 
ing of two boats at Pittsburgh, for a company in New Orleans, 
he had leisure to give it his full consideration. This resulted 
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in an application for a patent, which was granted, bearing date 
3ist Dec. 1813. His claim was therein set forth as “ combining 
two or more cylinders in such a manner as to form one engine, 
with the view to cutting off the steam, of whatever pressure, at 
ty x, or 4 the stroke of the piston, and using it expansively for 
the residue.” Incidental to this he claimed, “ the arrangement 
of the cranks at right angles in two cylinders, or at 120 degrees 
in three, thereby enabling them to carry each other over the 
dead points.” 

In 1814, an engine was constructed under the sanction of Mr. 
Ogden, by B. H. Latrobe, Esq. for a woolen manufactory at 
Steubenville, Ohio, which gave great satisfaction to the proprie- 
tors; and in the following year he had his first marine engine 
placed on board a boat of 230 tons, to run on James River, be- 
tween Norfolk and Richmond. ‘The engine of this boat was 
built in Elizabethtown, N. J. It consisted of two cylinders, 27 
inches diameter, with a 4 ft. stroke shutting off the steam at }. 

[In 1816, Mr. O. went to England, for the purpose of having 
an engine built there. He submitted his plans to some of the 
most eminent engineers of the day, and among others, to the 
celebrated James Watt. To use the words of our informant, 
‘he often speaks with great interest of his interview with that 
celebrated man. He had met with incredulity and doubt in 
some to whom he had explained his views; but no sooner had 
Mr. Watt examined his plans and heard his explanations than 
he exclaimed, ‘I do not hesitate to say, Mr. Ogden, that this 
will make you a beautiful engine, and that you will derive the 
advantages you anticipate from it.’ In reply.to Mr. Ogden’s 
question, if he was night in believing himself the inventor ? he 
said: ‘The expansive power of steam has been long used in 
Cornwall, where much larger engines are erected than are at 
first required: of course, they dre not put to their full work ; 4 
or 4 of the power being sufficient, the cylinders are only thus 
far filled with steam, and the residue of the stroke is made by 
expansion.’ ‘ Two or more cylinders have also been so placed 
as to be combined when required ; but Lam not aware that they 
have ever been so united with a view to the advantages you 


propose.’ " 
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An estimate for the work was made out by Messrs. Watt & 
Bolton; but it so far exceeded Mr. O.’s expectations, that he 
was induced to apply to Messrs. Murray & Co. of Leeds, whose 
offers were so much more moderate that he immediately con- 
tracted with them for a double acting engine, consisting of two 
cylinders, 30 inches diameter, 4 ft. stroke, with double conden- 
ser, air pumps, &c. &c. so united that the power of each should 
be communicated to the same shaft by cranks at right angles 
with each other, a throttle valve to be attached to each cylinder 
with a cut-off at 3 stroke. The whole weight of the engines 
and boilers when completed was 68 tons. Mr. Murray was an 
ingenious, practical man; he took great pride in the job; no- 
thing to be compared with it in magnitude for marine purposes 
having yet been undertaken in England. But he never could 
be made to understand the principle of expansion, insisting to 
the last that wore-drawimg the steam would produce the same 
effect. It was only through Mr. Ogden’s positive orders that 
the throttle valves and cut-offs were introduced. 


In the mean time his patent was infringed in a variety of 


instances on the Mississippi and Ohio rivers, both in high and 
in low-pressure engines, for one of which piracies he brought a 
suit in the District Court of the United States at New Orleans, 
and obtained a verdict for $1000. An appeal was taken to 
Washington, where the verdict was confirmed. 

In 1824, Mr. Ogden purchased in New Orleans an engine 
which had been built by Murray & Co. from the same patterns 
that had been used in the one built tor him in 1817. He had 
it brought to New-York, and employed the West Point Foun- 
dery Association to set it up on board a vessel he had built for 
a tug-boat on the Mississippi. ‘The work was done under his 
immediate and constant supervision; and among the men em- 
ployed was Mr. Hall, of whom Prof. Renwick speaks as the 
person entitled to the credit of first ascertaining the practical 
result of using expansive steam. 

We have here given, in the most concise form, the evidence 
upon which Mr. Ogden’s claim is based: comment might have 
hidden the strong impress of truth it bears. We cannot but 
express our surprise, however, that his native country should 
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have withheld a right that has been freely yielded to him in 
England. In the London Mechanics’ Magazine for the year 
1829, his pretensions are clearly and boldly set forth, challenging 
contradiction: they have remained uncontradicted to this day. 
A few years since, when the project of establishing a regular 
communication by steam between England and the East Indies 
was a prominent topic, evidence was given before a committee 
of the House of Commons by a number of engineers and scien- 
tific gentlemen, upon the various matters affecting the proposed 
measure. So strongly associated with the use of steam expan- 
sively was Mr. Ogden’s name at that time, that he was called 
upon to give the results of his experience with it in marine 
engines, and also to furnish such other information respecting 
the navigation by steam of our rivers and lakes as the committee 
desired to obtain. Those who may feel enough interest in this 
subject to search for authorities, if they have not access to the 
Report of the committee, will find in the Edinburgh Review, 
Vol. LX, a very able review of it, in which a principal part of 
Mr. Ogden’s testimony is quoted at length. 








——_— — - 


(For the American Repertory. ] 


TERRESTRIAL MAGNETISM. 


BY H. H. SHERWOOD, M. D. 


My attention has been directed to an article in the July num- 
ber of Silliman’s Journal for 1841, entitled “ Corresponding 
Magnetic Observations,” by Prof. Bache of Philadelphia, and 
Prof. Lloyd of Dublin, in which the editors say, “ it is with 
much pleasure that we republish, from the Proceedings of the 
Royal Irish Academy (for June 22, 1840) the following account, 
by Prof. Lloyd of Dublin, of a Series of simultaneous magnetic 
observations, made in Nov. 1839, by Prof. Bache at Philadel- 
phia, and Prof. Lloyd at Dublin, with a view to determine 
whether any deductions could be drawn from them for deter- 
mining differences of longitude. The results are very satistac- 
tory, inasmuch as they prove definitely that no correspondence 
whatever exists between the smaller changes of declination at 
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Dublin and at Philadelphia, and that the determination of diffe- 
rences of longitude by means of the magnet, at such distances, 
is impracticable.” 

As this conclusion adopted by the Journal, in the language 
of Messrs. Lloyd and Bache, is to my mind a very extraordinary 
one, not warranted by the premises or facts elicited by the 
observations, and being besides in direct contradiction to the 
theory which I have maintained and promulgated, I am com- 
pelled to ask you to allow me to demonstrate, in the Repertory, 
the fact that differences in longitude, by means of a magnet, 
can be determined at such distances, or any other, with facility 
and great accuracy. In proceeding, with your permission, | 
propose to be as concise as possible ; and for this purpose, shall 
first assume the fact that the earth is magnetized geometrically, 
has two magnetic poles which revolve from east to west in a 
spiral manner, at the annual rate of 32’ 26”, by the repulsive 
force of our magnetized sun, mark the arctic and antarctic cir- 
cles, and determine the inclination of the earth’s axis to the 
plane of the ecliptic. I shall next assume the fact that the 
longitude of the pole in the arctic circle, the 15th of Sept. 1837, 
as determined by me, from an observation on the variation at 


Buffalo, N. Y. by R. W. Haskins, and reduced by Dr. Scott of 


that city, was 92° 37’ 9” 55” W. from Greenwich, and that the 
longitude of the pole in the antarctic circle was at the same time 
157° 46/ 50” 05” E. 

I shall determine the longitude of places from Greenwich ; 
and will first calculate the longitude of the Observatory by its 
latitude, and the declination of the magnetic needle there. 


OsservaTory, GrREENWICH.—Lat. 51° 29/ 22/=13° 25/ 20” 25/".* 
Declination 23° 01/ 19’ 48” W. by calculation, Sept. 15, 1837.4 


13° 25/ 20” 25/” Lat. 66° 32’/—6° 28’ {=15° 39/ 42” 34” 
+13 25 20 25 —13 25 20 25 
26 50 40 40 2 14 22 09 














~ 


"The 13° 25/ 20’ 25’" are tabular numbers, determined by plane trigonometry. 
Thus, 90° 00’ : 23° 28’ : : 51° 29/ 22”. 

t It is easy to determine the declination at any place, its latitude and longitude being 
known. 


t The angle of the line of no variation with the earth's axis. 
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—2 14 22 09 
24 36 18 31 maximum declination at Observatory. 
—23 01 19 48 declination. 


1 34 58 43 decrease of dec. since the time of the maximum. 
94° 36’ 18” 31//=—45° 31’ 05” 36//* 
+45 31 05 36 
91 02 11 12 
+1 34 58 43 








92 37 09 55 
92° 37’ 09” 55’ W. long. magnetic pole, Sept. 15, 1837. 
—92 37 09 55 


00 00 00 00 long. of Observatory. 


Lonvon.—Lat. 51° 31/=13° 25! 31” 25/’"=3° 42’ 05” 38’". De 
clination 11° 15’ E. by Burrough, 1580. 

1 880° | AA / 29 Hii rite 32! 296" x § 257 years. 

—92 37 09 55 W. long. magnetic pole, Sept. 15, 1837. 


46 18 12 05 E. “ ee oe 1580. 
—23 28 00 00 obliquity of the ecliptic. 
22 50 12 05 
—3 42 05 38=6° 29’ the angle of line of no variation. 


19 O08 06 27 
—18 57 43 06=11° 15’ declination. 


00 10 28 21 
—00 7 00 00 difference in time of year. 


00 3 23 21 W. long. of place of observation. 


The 3° 42’ 05” 38” are tabular numbers determined by plane trigo 
nometry. Thus, 90° 00’ : 6° 28’: : 51° 31’. 

The 32’ 26” used above is the annual rate of motion of the magnetic 
poles from east to west. 

The declination is converted into degrees of longitude. 

The annual rate of motion of the poles being 32’ 26’, and the date 
of the longitude of the poles being Sept. 15, the difference in the time 
of year may in some cases amount to about 23’. 


Lonpon.—Lat. 51° 31’. Declination 5° 36’ E. by Humber, 1612. 
121° 37’ 30” 00/“=32! 26” « 225 ) years. 1837 
—92 37 09 55 vty long. mag. pole Sept. 15, 1837. 1612 


29 00 20 05 E. long. pole Sept. 15, 1612. 225 
—23 28 00 00 > obliquity of ecliptic. 

5 32 20 05 
—00 7.00 OO difference in time of year. 











5 39° 20 05 
— 5 36 00 00 declination. 
00 320° 05 WwW. lone. of place of observation 


—_——— _— ae 


* Tabular numbe rs, in whieh the ‘deck ation is converted into de yrees of longitud 





TERRESTRIAL MAGNETISM. 177 





Lonpon.—Lat. 51° 31/=13° 25/ 31” 25’”. Declination 4° 04’ E. 
by Gellibrand, 1633. 
110° 16’ 24” ry 32’ 26" x 204 years. 
—92 37 09 55 W. long. magnetic pole, Sept. 15, 1837. 
17 39 14 05 E. long. magnetic pole, Sept. 15, 1633. 
—13 25 31 25=—23° 28! obliquity of ecliptic. 
“4 13 42 40 
—00 700 00 difference in time of year. 
“4 06 42 40 
— 4 04 00 O00 declination. 


00 242 40 W. long. of place of observation. 
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Paris.—Lat. 48° 50° 15’—12° 43’ 50° 11". Declination 22° 04 by 
M. Arago,* July 1, 1835. Obliquity of ecliptic 23° 27’ 38”. 








12° 43’ 50” 11” 66° 32'’—6° 28’—=15° 39’ 42” 34” 
412 43 50 11 —12 43 50 11 
25 27 40 22 29 55 52 23 


- 2 55 52 23 
22 31 47 59 maximum declination—41° 40 45° 24”. 
5, 


92° 37' 09" 55" W. long. of magnetic pole Sept. 15, 1837 
—00 58 06 35. difference in time—rate 32’ 26”. 


91 39 03 20 W. long. of magnetic pole July 1, 1835. 
—46 56 00 00 double the obliquity of the ecliptic. 


44 43 03 20 
—00 41 41 14=13° 25’ 31” 25—12° 43’ 50” 11° 


44 01 22 06 
—41 40 45 24 


2 20 36 42¢ E. long. of Paris (Observatory.) 




















FreperickspurGH, (Denmark.)—Lat. 58° 06’=15° 08’ 56” 32/”, 
Dec. 18° 50’ W. by Prof. Hansteen, 1810. 








15° 08' 56” 32!” Lat. 66° 32/—6° 28/=15° 39! 42” 34!” 
+15 08 56 32 15 08 56 32 
30 17 53 04 00 30 46 02 
—00 30 46 02 





29 47 07 02 maximum dec. 
—18 50 00 00 declination in 1810=34° 50/ 26” 30/” 


10 57 07 02 34 50 26 30 
10 57 07 02 
+15 08 56 32—23° 28’ 


95 46 56 34 


——— —-_ -_——- ion 








——. 











—— 


* The declination given by M. Arago is greater than it really \ was at the time by 
about 4’. 
t The difference between the angles of the magnetic meridians of the observations 
of London and Paris. 
t The longitude of Paris is 2° 20’ 24” according to Norton. 
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92° 37' 09” Ad” long. pole 1837. 
— 3 37 36 18=8 03” 34’ x 27 years. 
—88 59 33 37 
95 46 56 34 
6 47 22 57 
—()0 9 37 O3 difference in time of year equal to 4’ 45”. 


6 57 00 00 longitude of place of observation. 


The yearly rate of decrease of variation in lat. 58° 06/ is about 11’. 

The 8’ 03” 34” used above is the mean ratio of increase of the de- 
‘lination on the earth where it is increasing, and of its decrease where 
tis decreasing. This rate gradually increases from the equator to the 
nagnetic poles, where it amounts to 32° 26". 


Curistianta, (Norway).—Lat. 59° 45'=15° 34’ 45” 20". Declina 
ion 20° 03' W. by Prof. Hansteen, 1817. 

15° 34/ 45” 20” Lat. 66° 32'—6° 28’=15° 39! 42” 34!” 
+15 34 45 20 —15 34 45 20 

31 09 30 40 00 4 57 14 
—00 4 57 14 

31 04 33 26 maximum dec. 
—20 03 00 00 dec. 1817. 

ll O01 33 26 

20° 03’=37° 05! 29” 17/" 
37 05 29 17 

92 37 09 55 W. lo. mag. po. Sep. 15, 1837. 11 01 33 26 

— 2 41 09 20—8' 03” 34” x 20 years +15 34 45 20—23° 28’ 


ad 


—89 56 00 35 100 47 17 20 
100 47 17 20 
10 51 16 45 
—00 9 16 45 difference in time of year, equal to 4’ 20”. 
10 42 00 00 long. of Christiania. 
Tosousk, (Siberia.)—Lat. 58° 12’=15° 10’ 30” 24”. Declination 
7° 09’ W. by Shubert, 1805. 
15° 10/ 30” 24/" Lat. 66° 32’—6° 28’—15° 39! 42” 34/” 
415 10 30 24 —15 10 30 24 


30 21 00 48 00 29 12 10 
—() 289 12 


29 
— 7 09 00 OO declination. 


22 42 48 38=42° 01/ 06” 32” 3° 28’ 00" 00'" 
442 01 06 32 —15 10 30 24 


84 02 13 04 “8 17 29 36 
—8 17 29 36 

75 44 43 28 

—7 09 00 00 declination. 
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68 35 43 28 
—00 10 43 28 diff. in time of year equal to 5’ 22°, 
68 25 00 00 long. Tobolsk. 











Rome.—Lat. 41° 54’—10° 55’ 30” 08"’=3° 00’ 38” 08". Declination 
17° 12’ W. by Cassini, 1788. 
92° 37’ 09" 55’” W. long. magnetic pole, Sept. 15, 1837. 
—26 29 14 00=32' 26”x 49 years. 
66 07 55 55 W. long. magnetic pole, Sept. 15, 1788. 
—23 28 00 00 obliquity of ecliptic. 
42 39 55 55 
—10 55 30 O08S—23° 28 
31 44 25 47 
— 3 00 38 08—6° 28’ 
28 43 47 39 
—17 12 00 00 dec. 
11 31 47 39 
—00 41 20 27 difference between the angles of the magnetic meridi- 
12 13 08 06 ans of Rome and Greenwich, 

















—(0 14 51 54 difference in time of year. 
12 28 00 00 E. long. of Rome. 








LEyYDEN.—Lat. 52° 08’—13° 36’ 17” 24'"=3° 44’ 45” 05'".. Dec. 5? 
E. by Peter Adsiger, 1269. 
13° 36° 17° 24" 
+13 3617 24 
7 12 34 48 


w© 


307° 00’ 28” 00'"=32' 26” x 568 years. 
— 92 37 09 55 long. magnetic pole, Sept. 15, 1857. 
214 23 18 05 E. long. of magnetic pole, 1269. 
+145 36 41 55 W. * _ ” 
360 00 00 00 


145° 36/ 41” 55” W. long. of magnetic pole in 1269. 
27 12 34 48 double the angle of magnetic axis in latitude. 
6 29 05 08 angle of line of no variation in 1269. 
0 09 13 59 difference between the angles of the magnetic meri- 
+ 5 00 00 00 declination. {dians of London and Leyden. 
184 27 35 50 
+ 00 00 24 10 difference in time of year. 


184 28 00 00 
—180 00 00 00 W. long. from London. 


4 28 00 00 E. long. of Leyden. 























Peter Adsiger says: ‘‘ The exact quantity of this declination | have 
found, after numerous experiments, to be 5° ;” and the result of this 
calculation shows it to have been obtained by an observation on the sun, 
at the time of the equinox in September, 126%. 
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1SO REMARKS ON WATER-SPOUTS. 


These examples of the determination of differences of longi- 
tude by means of the magnet, are copied from my unfinished 
work on the magnetism of the earth. [ might have copied from 
it a much greater number of examples, and accompanied them 
by the rules for determining the longitude of places over every 
part of the earth; but these are deemed sufficient for my pur- 
pose, for they disprove in the most positive manner the conclu- 
sion drawn by Messrs. Lloyd and Bache, in regard to the im- 
practicability of determining differences of longitude by the 
magnet, at great distances. 

The line of maximum declination, which corresponds with 
the magnetic axis, and is always perpendicular to the plane ot 
the ecliptic, passed over London in 1823, and is now 9° 43/ W. 
of the Observatory. This line passes through the south-west 
part of Ireland, and from thence in a south-westerly direction 
near Brest, Bayonne, and through the north-east part of Spain. 
On the east side of this line the declination is decreasing as far 
as China, while it is increasing on the west side of it as far as 
Wilmington, N.C. The magnetic needle is attracted to the 
east where the declination is decreasing ; and to the west, or in 
a contrary direction, where it is increasing; and with a know- 
ledge of this fact it does not require simultaneous observations 
to know that no correspondence exists between the oscillations 
or smaller changes of the declination on the different sides ot 
this line. 


For the American Repertory. 


REMARKS ON WATER-SPOUTS. 


Upon a cursory examination, the seemingly apparent analogy 
between the phenomena of water-spouts and whirlwinds is so 
grreat, that it is not surprising to find it the general conception 
of all uninformed minds, that they proceed from similar causes ; 
and I regret, further, to observe, that this opinion has been 
adopted by several distinguished philosophers, and advocated 
by many of the most eminent writers on natural science. 

A mathematical investigation, however, of the premises upon 
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which this hypothesis is based, so far trom establishing it, will 
on the contrary show the physical impossibility of the production 
of water-spouts through the mechanical action of whirlwinds. 

The wind which, when it moves with a velocity of one hun- 
dred miles per hour, produces the most tremendous effects, 
exerts a force of barely ‘co of a pound avoirdupois on a 
square inch. Accordingly, if a whirlwind were produced by 
opposite currents moving at the rate of 100 miles per hour, the 
greatest effect that could possibly be exerted in raising a column 
of water would be less than 7's of a pound to an inch,—a 
force quite inadequate to lift a column of even 16 inches dia- 
meter, since under these circumstances the weight of a horizon- 
tal stratum would exceed the force exerted in sustaining it.* 
Furthermore, the pressure of the atmosphere upon a perfect 
vacuum is only equal to the weight of a column of water about 
34 feet in height: accordingly, if water-spouts were produced 
through the mechanical action of whirlwinds, they could never 
exceed a similar altitude. So far from this, however, they are 
not unfrequently several hundred feet; and in one instance, 
Capt. Napier, of the British navy, measured geometrically the 
height of one which exceeded 1700 feet. 

Owing to the fact that water-spouts are almost invariably 
attended with electrical phenomena, several able writers of the 
present day have referred their production to electrical agency ; 
and although they have not generally attempted to show its 
particular modus operandi in their formation, nevertheless this 
opinion is not to be entirely disregarded. 

Among many experiments which would lead us to a similar 
conclusion, perhaps there is none more simple, and at the same 
time that affords a more striking analogy, than the following : 

[f a small reservoir or basin nearly filled with water be placed 
on the prime conductor of an electrical machine, and if, whilst 
the cylinder is being turned, a few drops of water (placed on 
the discharger) be brought within striking distance of the surface 


* This argument applies to the hypothesis adopted by those who reject the more 
generally received and advocate the still more absurd supposition, that water-spouts 
are produced through the agency of whirlwinds independent of the formation of a 
vacuum. 
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of the water in the basin, a perfect water-spout will be produced, 
which (if we conceive the water in the basin to represent the 
ocean, and the drops on the discharger a cloud) will develop in 
miniature all the leading properties of those formed on the grand 
scale of nature.* Several zigzag sparks will pass between the 
discharger and water; the drops will assume the form of an 
inverted cone, the lower extremity or apex of which will ap- 
proach the water in the basin, whose surface becomes conside- 
rably agitated.1 

It need not be remarked that water-spouts are much less 
frequent on continents than on the ocean,—a fact which, upon 
the hypothesis of their production through the mechanical action 
of whirlwinds, is quite inexplicable. Upon the greater part ot 
the surface of the ocean the winds are reducible to fixed and 
determinate laws: on the other hand, upon continents, although 
we may assign the general causes of winds, yet the order and 
periods of their recurrence are exceedingly irregular ; accord- 
ingly, whirlwinds are much more frequent; and if we suppose 
them to be the cause of water-spouts, the necessary and un- 
avoidable inference is that they also are more frequent on con- 
tinents than on the ocean. 

Moreover, it is well known that water-spouts are invariably 
accompanied with clouds, which enter into and perform an 
active part in their formation—a phenomenon which, if they 
have their origin through the agency of whirlwinds, is also 
without an explanation. It, however, we assume as a_postula- 
tum, that water-spouts are produced through electrical agency, 
the fact of their more frequent occurrence on the ocean, together 
with the circumstances of clouds and of electrical developments, 
so far from remaining unexplained phenomena, become necessary 
consequences. J. P. 

New-York, September, 1841. 


* The experiment may be varied by connecting one end of the discharger with the 
prime conductor, and bringing the basin within striking distance of the drops. 

t A more perfect and striking analogy could not well be imagined. It is particu- 
larly worthy of remark that the water in the basin, under the drops, becomes per- 
ceptbly convex ; but whether this takes place simultaneously with, or anterior to. 
the formation of the cone, it is quite dillicult to determine 
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For the American Kepertory 
THE ERICSSON PROPELLER AND THE ARKCHIME- 
DEAN SCKEW. 

TO PROF. J. J. MAPES : 
Dear Sir :— 

It is with great reluctance that I notice the anonymous critic 
on my patent Propeller, which appeared in the last number of 
the American Repertory, emanating as it does from the same 
person who has figured in the pages of this journal for some 
time, and become so notorious by his bad and confused reason- 
ing, fallacious experiments, thorough disregard for truth, coarse 
style, and great ignorance not only of the subjects he under- 
takes to discuss, but also of the first principles of physical 
science generally ; circumstances which would quite discourage 
me trom entering on a controversy or making any reply, were 
my own interest alone at stake ; but more important considera- 
tions demand that the calumny of this anonymous writer should 
be exposed. 

Before I proceed to notice the contents of the criticism alluded 
to, I will first give a description, accompanied by an accurate 
delineation of my patent Propeller and the Archimedean screw 
respectively, in order to point out the exact difference of con- 
struction of the two. 

Fig. 1 represents a side elevation of the Archimedean screw 
applied as a propeller; and 

Fig. 2, an end view thereof in the line of its axis. 

Fig. 3 represents a side elevation of my patent Propeller ; and 

Fig. 4, a front view in the perpendicular plane to its axis. 

In order to render a comparison easy, these representations 
of the Archimedean screw and the Propeller have been drawn 
to the same scale, and so arranged that an equal number of 
revolutions of each will give not only an equal amount of pro- 
pulsive power, but also equal progressive movement through 
the water; the angle of the spiral plates of the Propeller and 
the spiral blade of the Screw being moreover that which is 
requisite for propelling vessels, by applying the steam power 
directly to their axes, Without the intervention of cog-wheels or 
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a—Shaft or axis. 

b—Eight spiral plates. 

c—A short cylinder, or broad metallic hoop. 

d—Four spokes for supporting the hoop on 
the shaft 
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other multiplying gear. A mere inspection of the annexed 
drawing will therefore point out the leading features of distinc- 
tion between the Propeller and the Screw, and make it at once 
apparent that the latter, if moved at the same moderate speed 
which is sufficient in the former, viz. the speed attainable by a 
direct connection to the engine, will be of such an inconvenient 
length as to make it practically useless. A screw of 12 feet 
diameter will occupy upwards of 37 feet in length, and require 
to be turned round at a more rapid rate than any steam-engine 
of large power has yet been made to work, as even 35 revolu- 
tions per minute will hardly be sufficient to propel a vessel at 
the rate of 10 knots per hour. To remedy this radical defect, 
the parties who have been for sometime engaged in the appli- 
cation of the Archimedean screw in England have devised the 
plan of giving a reduced angle to the spiral blade; but in so 
doing they have encountered another equally great difficulty, 
the vast increase of speed which must be given to the Screw, 
and which can only be obtained by the introduction of cog 
wheels or other equally objectionable contrivances for multiply- 
ing the /umited speed of the engine. 

The practical inconvenience attending the use of cog-wheels 
for increasing the speed, became manifest during the early 
trials of the experimental steamboat ‘ Archimedes,” and 
consequently the Great Western Steamship Company, who 
intend to employ the Archimedean screw in their large iron 
ship now building at Bristol for the trans-Atlantic commerce, 
have determined, it is confidently stated, to obviate the objec- 
tionable use of cog-wheels by substituting a rope band working 
over two drums of unequal diameters, to give the requisite high 
speed to the Screw. I need not dwell on the merits of an 
invention which calls for such expedients. 

The great difference, then, between the Archimedean screw 
and my patent Propeller consists in this: that whilst I am ena- 
bled to give any desirable speed to the vessel by a direct appli- 
cation of the engine to the axis of the Propeller, which in fact 
becomes the crank shaft; the parties who patronize the Screw 
must resort to the highly objectionable and almost impracticable 
contrivances before described. 

VOL. IV. 24 
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The inconvenient length of the Screw, even when worked at 
a high velocity, has led to a number of suggestions for its im- 
provement, the most obvious one being that of employing several 
threads or blades placed opposite each other. Mr. Smith, the 
patentee of the application of the Archimedean screw in Eng- 
land, whilst engaged in the construction of the “ Archimedes,” 
was present at the trials on the Thames of the iron steamboat 
‘** Robert F. Stockton,” (the second boat to which the Propeller 
had been applied) and having an opportunity afforded him of 
inspecting the machinery when the boat was out of water on 
the beach, was forcibly struck with the great advantage of the 
Propeller in point of length; in consequence of which, he at 
once sought for an amendment to his patent, which was granted 
so far as the employing a double screw, or two opposite blades. 
But this frst step in imitating the Propeller, by devding the 
propelling surface, has been found insufficient in reducing the 
length of the Screw to practicable limits; hence the Great 
Western Steamship Company intend to employ several opposite 
blades ; in doing which, however, the character of Mr. Smith’s 
invention (?) is entirely changed: it is no longer an Archimedean 
screw, but a wheel, from the centre of which a number of spiral 
plates or wings radiate. That this modification ‘ evasion’’ of 
the Screw closely approaches the principle of my Propeller no 
one will deny; still the evasion, though far more practicable 
than the much lauded screw, will yet be found inferior in 
many respects as compared to the Propeller. Leaving the 
greater length and want of stability out of question, the very 
unfavorable action of the spiral blades or wings towards the 
centre remains a most serious objection. 

Thus another great difference manifestly exists between the 
Archimedean screw and my Propeller—if indeed there be any 
similarity at all; the former consisting of a spiral blade diverg- 
ing from the centre, whilst the latter consists of a short cylinder, 
through which the water passes freely during the progress of 
the vessel, the arms which support said cylinder on the axis 
being made of a spiral or winding form, so as to thread their 
way edgeways through the water ; and the propelling surfaces, 
by acting at considerable distance from the centre of motion, 
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completely obviating the very unfavorable action of the spiral 
blades of the Archimedean screw and its modifications. In 
addition to which should be mentioned the great practical 
advantage derived from the application of the short cylinder, 
that, by attaching to ut a greater number of spiral plates of reduced 
dimensions, the length of the Propeller ma y be diminished at pleasure, 
whilst the total amount of propelling surface remains undis- 
turbed. Were a division of the spiral blade of the Archimedean 
screw carried to the same extent, as indeed has been in some 
degree attempted by the ‘ evasions” before alluded to, the 
centre would be crowded with a number of inactive surfaces 
nearly parallel to the line of the axis, tending only to give a 
rotary motion to the water, by which power would be absorbed, 
and reaction offered to the progress of the vessel. Contrast this 
defect in the Archimedean screw and its modifications, to the 
absence of similar obstruction at the centre and within the series 
of spiral plates of the Propeller. 

In the face of all these facts, no man actuated by honest 
motives could have penned the following sentence, viz:— 
“ Now when this contrivance of ‘J. E. is thus stripped of the 
learned verbiage which has been accumulated to cover its 
nakedness, we see at once it is but a poor contrivance—a mere 
copy—a bungling copy of a screw—an evasion instead of an 
invention—and just such a piece of work as a tinker might 
produce in an attempt to rival an engineer.” It will therefore 
be charity to suppose that the anonymous writer is as ignorant 
on this as on other subjects which he has lately discussed ; and 
on the same ground, it will be charity to reverse the sentence 
quoted : thus, instead of attaching any meaning to the assertion 
that the Propeller is “just such a piece of work as a tinker 
might produce in an attempt to rival an engineer,” let us allow 
this opinion to be “just what might be expected from the 
tnker who has attempted to judge of the performance of the 
engineer.” 

Respecting the review which your anonymous correspondent 
has copied from the London Atheneum, I need scarcely ob- 
serve, that it carries no weight, unaccompanied as it is by any 
argument whatever in support of its allegations. I refrain from 
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entering into particulars regarding the springs which have been 
set in motion to quash the disagreeable truth told in Mr. Byrne’s 
pamphlet, and his ungarnished statement of the real pretensions 
of those interested in the Archimedean screw. It is, however, 
much to be regretted that so respectable a journal as the Athe- 
nzum should prostitute its influence by becoming the mouth- 
piece of a stockjobbing clique—the Archimedean Screw Com- 
pany—a bubble which, by the by, has since exploded. 

I cannot call to my recollection having before met with a 
review’ condemnatory of a publication on a scientific subject, 
in which there has not been, at least, an attempt made wo 
prove the existence of some erroneous statement or other. Yet 
all we find in the present instance is an allusion to ‘‘ quackery” 
erroneously ascribed to the pamphleteer. It is difficult to con- 
ceive what quackery has to do with the purely mechanical and 
mathematical subject treated of by Mr. Byrne, and I submit to 
the reader whether the use made of that phrase does not prove 
the inability of the reviewer to grapple with the subject. As 
to the information which he gives his readers, that Mr. Byrne’s 
“statements want facts,” and that his “ assertions want argu- 
ment,” the pamphlet itself will prove that information to be 
utterly unfounded. ‘The reviewer here commits the very fault 
he deprecates. Why not expose the fallacy he alludes to? 
Why not disprove the accuracy of the figures and demonstrations 
given by Mr. Byrne in proof of the waste of power, &c. attend- 
ing the application of the Archimedean screw as a propeller: 
But perhaps some excuse may be offered in behalf of the scribe 
in the Athenzeum, for having undertaken to guide the opinion 
of its readers in this matter; very likely, he believed the tale of 
some disinterested stockholder in the Archimedean Screw 
Yompany; and although he may be capable of judging cor- 
rectly on the productions of the novelist or the penny-a-liner, 
still the present subject was no doubt beyond his ken ; in fact, 
he was out of his sphere, and on that score may be excused. 
Not so with your anonymous correspondent: he knows some- 
thing on the subject under consideration, and therefore must 
have perceived the gross injustice of the review in question ; 
and still he exultingly hands it over to your readers with his 
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approbation + I torbear making any comment, leaving it to 
your readers and the public to decide whether an individual 
can well place himself lower in the scale by which men’s ve- 
racity and sense of justice are measured than has your anony- 
mous correspondent by his misrepresentations of the invention 
to which is attached the name of 
Dear Sir, yours truly, 
J. ERICSSON. 


Astor House, 27th September, 1841. 





LIME, AND ITS COMPOUNDS. 
[CONTINUED FROM PAGE 96. ] 


The directions for conducting the process of lime burning, 


given in the preceding number, embraced nearly everything of 


a general nature required upon that subject, and will be found 
applicable to every form of kiln. 

In the calcination of limestones containing a large proportion 
of silex and alumine (clay) and metallic oxides, the fire should 
be managed cautiously, as these substances are apt ina high 
heat to fuse with the lime, and form an inert vitreous matter, 
having none of the sensible properties of quicklime. ‘The term 
biscuits is applied as well to these products of a calcination 
pushed too far as to those so designated in another place which 
are but partially burned. The vitrefied pieces are worthless, 
but the former description of biscuits may be recalcined ; it is 
necessary, however, to wet them before they are again put into 


the kiln, or their conversion into lime will be very difficult, if 


not impossible. 

From the efficacy of the vapor of water to assist in liberating 
carbonic acid, M. Courtois was led to pass a current of steam 
into the kiln when the charge became heated, and with very 
good results. 

The principal experiments with quicklime have been to 
ascertain how far it is affected by the density, purity, and crys- 
talline structure of the natural limestone, and what changes a 
difference of treatment in the kiln would produce in it with 
reference to its use as the basis of mortar cements. From these 
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investigations there have arisen certain distinguishing terms, as 
fat lime, meagre lime, and hydraulic lime, which are universally 
used in the arts to denote particular varieties of lime. 

Fat lime is usually very white ; in slaking it absorbs rapidly, 
and with a disengagement of heat, about 22 per cent of its 
weight of water; increases much in bulk; and is reduced to a 
dry, impalpable powder. With an excess of water, it forms a 
paste that incorporates easily with another substance, as sand 
or earth; and if then exposed to air under a shelter, it acquires 
in drying, and by absorption of carbonic acid from the air, very 
great hardness, and even becomes susceptible of a polish: the 
same mixture kept in water, undisturbed, will remain soft for 
ages. Fat lime can only be obtained from the densest and 
purest limestones: those containing more than 10 per cent of 
foreign matters will not yield it. The best qualities are pro- 
cured from the marbles; but it is seldom these can be burned 
with so much economy as other carbonates of lime, owing to 
their granular structure, which makes it difficult to remove the 
lime from the kiln without great waste. It was long supposed 
that air-slaking was injurious to all kinds of lime: experience 
has shown that it is not so to fat lime intended for mortar, but, 
on the contrary, beneficial. 

Meagre lime, in color, is commonly gray or yellow: it does 
not slake with so much energy as fat lime ; augments but little 
in bulk; gives with water a paste not very tenacious ; hardens 
by exposure to the air, and does not attain any great degree of 
hardness in water. It is obtained from limestones that have a 
considerable proportion of clay, magnesia, iron, or manganese, 
and to the presence of these it owes its color and peculiar pro- 
perties. It is injured by exposure to the air. 

Hydraulic Lime-—The distinguishing feature of this lime is 
its property of hardening under water: in other respects it very 
nearly resembles meagre lime, and, like that variety, it is ob- 
tained from carbonates containing a large proportion of foreign 
matters, but by a different treatment in the kiln. When the 
proportion of clay is 20 per cent or a little more, hydraulic lime 
passes into a substance termed cement, which does not slake, 
and which hardens very rapidly after being made with water 
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into a paste, and without the addition of sand or any other ma- 
terial. ‘The mass requires but a few minutes to solidify, whether 
it be exposed to the air or immersed in water; but under the 
latter circumstance its hardness becomes somewhat greater, and 
in time almost equals that of marble. oman cement, so exten- 
sively used for cisterns, aqueducts, and other hydraulic works, 
is a preparation of this kind. It is obtained from a carbonate 
of lime, very argillaceons, compact, close in grain, hard, and 
tenacious.* The calcination is conducted in a perpetual kiln, 
with pit coal, in the same manner as that of other limestones ; 
but great care is required in managing the fire, or the cement 
will fuse and become valueless. 

Hydraulic lime is so necessary in all large works constructed 
for durability, that some of the ablest engineers and chemists 
of the age have devoted themselves to discover what its peculiar 
properties depend upon, and, if possible, place its manufacture 
beyond the chance of failure. 

From the researches of M. Vicat, who has written one of the 
most important treatises extant upon lime and cement, it would 
appear that hydraulic lime may be obtained from all the natural 
carbonates which contain more than 10 per cent of clay, and 
that it is only necessary to regulate the fire so as to avoid cal- 
cining the clay, and leave in the limestone a certain proportion 
of carbonic acid, which he believes essential to the formation 
of an hydraulic lime. Other experiments, made several years 
after the publication of his treatise, led him to the farther con- 
clusion that carbonic alone would render a lime hydraulic in 
some degree, and that even the purest limestones, as the mar- 
bles, if imperfectly calcined, would harden under water. 

The result of a number of experiments, analytical and syn- 
thetical, cited by M. Berthier ina memoir upon mortars, is, 
that silex alone will form with lime a combination eminently 
hydraulic; that magnesia alone, or mixed with the oxides of 
iron and manganese, renders the lime poor, without giving it 
the property of solidifying under water ; that alumine alone has 


* An analysis of this limestone gave carb. of lime 657, carb. of magnesia 5, carb. 
of iron 60, carb. of manganese 19, clay (silex 180, alumine 66) 246, water 13. 
The calcined product gave, upon analysis, lime 554, clay 360, oxide of iron 86. 
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no more efficacy than magnesia to make lime hydraulic ; that 
silex is a principal essential to these sort of limes; that the 
oxides of iron and manganese, to which so important a part has 
been attributed, are more frequently inert; and, in short, that 
the means to ascertain a limestone which will yield hydraulic 
lime, is to be assured that it is compact, of a density sufficiently 
great, and that 25 to 30 per cent of its weight is clay, which 
can easily be determined by dissolving it in muriatic or nitric 
acid. 

From the observations of M. Minard, it would appear that 
the property of becoming cement belongs to all calcareous 
stones; to those even which contain but a hundredth part of 
clay. It is sufficient that their calcination be slow, and but 
little advanced, so that certain limestones give at pleasure ce- 
ment, which sets in a quarter of an hour, hydraulic lime, which 
sets in four or five days, or fat lime, which does not harden un- 
der water. ‘The stone to produce these varieties of lime should 
lose respectively 8, 12, or 30 per cent of its weight. Several 
experiments of M. Minard led him to conclude that Roman ce- 
ment owes its important properties to nothing more than sub- 
carbonate of lime, produced by burning properly the natural 
carbonate. 

Hydraulic cements, which have become deteriorated by ex- 
posure to the air, may be restored to their primitive energy by 
recalcination. 

Artificial Hydraulic Lime.—The treatise of M. Vicat upon 
lime and cements, to which we have before alluded, has the 
following process for making artificial hydraulic lime :— The 
operation we are about to describe is a true synthesis, reiiniting 
in an intimate manner by the action of fire, the essential prin- 
ciples which are separated from hydraulic lime by analysis. 
[t consists in allowing the lime which is to be improved to fall 
spontaneously to powder in a dry and cold place; afterwards 
to mix it, by the help of a little water, with a certain quantity 
of gray or brown clay, or simply with brick earth, and to make 
balls of this paste, which, after drying, are to be burned to the 
proper degree. Being master of the proportions, we may con- 
ceive that the factitious lime may receive any degree of energy 








LIME, AND ITS COMPOUNDS. 193 


desired, equal to, or surpassing, at pleasure, the best natural 
lime. Very fat lime will bear 0.20 of clay to 1.00 of lime; mo- 
derately fat lime will have enough clay with 0.15; and 0.10 or 
even 0.06 of clay will suffice for those limes which are already 
somewhat hydraulic. When the proportion is forced to 0.33 or 
0.40, the lime does not slake, but it pulverizes easily, and gives 
when tempered a paste which hardens under water very 
promptly.” 

M. Vicat, not content with his operations in the laboratory, 
exerted himself to have a manufactory established in the neigh- 
borhood of Paris, where, after a process indicated by him, 
hydraulic lime of an excellent quality is made from a mixture 
of chalk and clay, sufficient for most of the public works of that 
city.* 

Gen. Treussart obtained the best results in making hydraulic 
lime by exposing the quicklime a month or two to the air, under 
shelter, before mixing it with the clay; by using clay which 
contained as much silex as alumine ; and by dissolving a little 
soda, or, better still, potash, in the water with which the clay 
was moistened. ‘This last agrees with some experiments of Dr. 
Bache upon hydraulic limes. 

In the researches of M. Courtois upon factitious cements, 
various calcined mixtures of clay not calcareous with fat lime, 
resulted as follows :—Combinations containing as high as } of 
clay possessed the properties of hydraulic lime, which we have 
before described ; combination’ containing from } to # of clay, 
made into a paste and immersed, hardened under water very 
promptly: mixed with an equal volume of sand, they gave a 
very good hydraulic mortar: mixed with fat lime at the moment 
of slaking, in equal proportions, a paste was obtained possessing 
very hydraulic properties: as the proportion of fat lime was 
increased, the hydraulic energy of the mixture became less. 
Combinations containing from % to 3%5 of clay, possessed the 
property of giving, either alone or mixed with an equal volume 
of sand, hydraulic mortars of different activity: united with fat 
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* A description of this process maybe found in the Dictionnaire Technologique, under 
article Chaur. We deem anything more than a mere mention of it unnecessary, as 
it would not be found profitable except in localities where chalk abounds. 
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lime in the proportion of 1 part of the calcined mixture to 12 
of fat lime, they formed pastes which hardened under water in 
fifieen days. 

It would be incompatible with our design to devote farther 
space to this part of the subject, so many have written upon it 
and so well. Enough has been said to show that quality and 
proportions in the use of lime for cement are not unimportant 
matters, and that the subject has undergone a full investigation 
by the labors of Vicat, Berthier, Minard, and others, whose 
writings are easily accessible to the engineer. In Vols. XX 
and XXI, of the Franklin Journal, will be found translations 
of the works of Messrs. Treussart, Courtois, and Petot, by Col. 
J. G. Totten of the U. S. Engineer Corps, together with some 
experiments of his own upon lime and mortars. ° 
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(For the American Repertory. ]} 
MATHEMATICAL PROBLEMS. 


[ am happy to perceive that among your correspondents are 
several highly ingenious and—in my opinion—able mathemati- 
cians. ‘This circumstance will not only render more interesting, 
but also of greater practical utility, and I hope greatly extend 
the circulation of, your valuable journal. 

The following are solutions of the several problems under the 
signature of ‘* D’Alembert,” in the Repertory for September. 

The ist, 2d, 3d, 4th and 5th problems involve similar prin- 
ciples; and before proceeding to their solution, it will be con- 
venient to premise the following 

LEMMA : 

The sum of the sines of any two arcs which are n° from 30° 
in each direction, are equivalent to the sine of that arc which is 
n° from 90°. Wherefore, 

In Prob. 1st, we have $=sin (90°—n°.) 
In Prob. 2d,“ a=sin (30°+4n7°). 
In Prob. 3d,“ a=sin (30°—n°). 
In Prob. 4th, “ a=sin (90°—n°). 
In Prob. 5th, “ Ja=sin (90°—2°.) 











MATHEMATICAL PROBLEMS. LOS 


From either which formulas the value of #° is very readily 


determined. 
Problems 6th and 7th are based upon an exceedingly curious 


property of numbers in arithmetical progression, which is com- 
prehended in the following 


LEMMA: 
In any arithmetical series wherein the first term and ratio 


are equal, the sum of the cubes of all the terms are equivalent 
to the square of the sum of the series so many times repeated 
as unity is contained in the first term.* 

Accordingly in Prob. 6th, putting z = first term or ratio, a = 
sum, and 6 = the sum of the cubes of all the terms, we shall have 


; , a 
by the foregoing lemma a?x z= ; wherefore, =z. 
a 
Prob. 7th.—Transposing the foregoing values of a = z, we 
T bh 
shall have by the same ax2’=b ; hence, —=z’, and y—me. 
a 


Prob. 8th.—In this is given the requisite data for ‘eotving 
three distinct triangles, (from either of which the circle is readily 
determined) viz:—1. In the triangles ABC, CDB, the angles 
D and A are equal, both standing on the same arc CB; accord- 
ingly, in the triangle ABC there are given the sides AC, AB, 
and the contained angle CAB. 2. AB—AC=AD; then in the 
triangle ABD there are given the sides AB, AD, and the con- 
tained angle DAB.t 3. Also, in the triangle ADC there are 
given AD, AC, and the angle DAC. 

Prob. 9th.—Rule first, resolve the given number into any two 
factors, of which let d be the greater, and b the less; look in a 
table of natural sines for a cos. answering to Cu) the cor- 
responding sine multiplied by ($¢d+ 40) will be the required root. 

Rule 2d.—Look in the table for the sine of an arc, of which 


wean is the versed sine, the result multiplied by (=) will 


be the root required. 





ee Cn 





*It might be demonstrated analytically, that in any - arithmetical series wherein the 
first term and ratio are equivalents, any two of the following constitute data for 
determining the remaining parts:—1. The first term.—2. The last term.—3. The 
number of terms.—4. The common difference or ratio.—5. The sum of all the terms. 
6. Thefsum of the cubes of all the terms. 

t Edinburgh Encyclopedia, Art. Analysis. 
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196 MATHEMATICAL PROBLEMS. 





A farther application of the principles involved in the two 
foregoing rules, viz. to extracting the square root by a traverse 
table, would be serviceable to the surveyor, and, I doubt not, 
interesting to the professed mathematician ; accordingly, I will 
premise the following general 

RULE: 


in the distance col- 





Seek in a traverse table till against —> 


umn you find (4d—4)) in the latitude column ; the corresponding 
difference of departure will be the required root. 

Note. The foregoing rules are theoretical; and although they 
admit of beautiful mathematical demonstrations, yet, owing to 
the peculiar laws which govern trigonometrical lines, and the 
necessary modes of calculating them, the results cannot be 
considered other than nice approximations; nevertheless, the 
rules will in many instances be found useful. 

Having solved ‘‘ D’Alembert’s” problems, permit me to call 
the attention of your mathematical correspondents to the follow- 
ing :— 

1. Quere the result, if a heavy body were to be let fall in a 
hole passing from pole to pole through the centre of the earth? 

2. Can a fixed star be visible simultaneously over more than 
one half the earth’s surface? if so, a formula is required for 
determining the excess. 

3. A method is required for determining the number of ‘ abun- 
dant numbers’ there are less than any given abstract number a. 

4. A method is required for determining the number of abun- 
dant numbers contained between any two abstract numbers @ 
and b. 

5. A method is required for determining the number of “ de- 
ficient numbers” less than any given number a. 

6. A method is required for determining the number of defi- 
cient numbers between any two given numbers a and b. 

Note. The given number a in Prob. 5th, also a and 6 in Prob. 
6th, are restricted to 28 symbols. J. P. 


New-York, Sept. 1841. 
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THE KAMSCHATRKA. 


This beautiful steam frigate took her departure for St. Peters- 
burgh, or rather Cronstadt, on the 29th ult. with the customary 
concomitants of troops of friends, good cheer, and hilarity. 

The Kamschatka was constructed for the Russian govern- 
ment, under the superintendence of Messrs. R. & G. L. Schuy- 
ler, by whom the engines and machinery were selected and 
arranged and the modeling of the hull principally directed. 

The hull was built by Mr. Wm. H. Brown: the boilers, en- 
gines and machinery by Messrs. H. R. Dunham & Co., and for 
a city famed as is New-York for excellence in ship building and 
manufactures, it is no faint praise to say that a craft never left a 
her docks superior to this in finish and goodness of materials. | a 

We have been kindly furnished from the two departments with 
the necessary information for preparing the following descrip- 
tion and tabulated statement. 

The Kamschatka is one of the largest steam frigates that 
have yet been built. She carries in all 16 guns: 12 thirty-six 
pounders on the gun deck, 2 sixty-four pounders and 2 ninety- 
six pounders on the upper deck. ‘The latest improvements in 
ship building were preserved in her model, and between decks 
the arrangements were but little modified except so far as they 
were affected by the introduction of steam machinery. 

There are two engines of the kind designated technically the 
Half Beam Engine, which turn the water-wheel shaft by cranks 
at right angles to each other. The cylinders are horizontal, 
and lie in the bottom of the ship: motion is communicated from 
the piston to the shaft through a bell crank, one arm of which 
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is connected with the piston rod, and the other with the shaft. 
The whole of the working parts are within a connected cast 
iron frame, which supports them, 26 feet long and 24 feet wide, 
firmly secured by wrought iron bolts and stays passing in direc- 
tions of the several strains, and through the entire bottom of the 
ship. The shafts and cranks are of wrought iron. The en- 
gines are worked by double balanced valves; and valves of 
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the same kind are used for cutting off steam, being arranged so 
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easy of adjustment as to require but five minutes to set or alte; 
them to cut off at any part of the stroke for which the cams are 
graduated. 

The wheels combine the advantages of the double American 
paddle-wheel, with the buckets of one division intermediate be- 
tween those of the other, and the cycloidal wheel—the buckets 
being divided into two parts, which are placed one above the 
other on opposite sides of the arms. The arms and braces are 
of wrought iron. 

The boilers are of copper, built on the flue and tubular prin- 
ciple, and possessing, in an eminent degree, the advantages of 
both. ‘The tubes receive the heat direct from the furnaces, and 
from them it passes through large flues in its passage to the 
chimney. The boilers are constructed for burning anthracite 
without the use of blowers. ‘The space occupied by the boil- 
ers, engines and fuel, is separated from the rest of the vessel by 
wrought iron bulk-heads. 


er ree rer et 62 in. 
RE UD. SSB ian Bin bi GES nin (ATEN 10 fi. 
ERE 2 A AOR es) SY OS . ee EE TS OF from Vo to 45 
Average pressare of steam... .:...... 2.0000. 5 lbs. 
Vacuum, por DATOMCIET,. . .0. 62 os wees scecsecss 27 in. 
Number of revolutions per minute, leaving port . . .10 
Number of boilers ..............- Ladanly aan 4 
Space fore and aft occupied by boilers and engines 70 ft. 
Diameter of water wheels. ..............ccce0e- 30 * 
Rey nn ON aS eS a Bias int cei cea G 28 * 
Length of bucket, including both divisions of the 
SU LOEUR opie ae Ss aah 9 ft. 6 in. 
Width of bucket, | reer ae ne inches bo eeeeee 1 ft. 9 in. 
lower do. 9 inches, 
Dip of bucket....... Rab dhedeawss gis iam a 5 ft. 6 in. 
Diameter of shaft journals.............. jgubwns 1 ft. 4 in. 
Weight of shaft and cranks, rough. ..... i Reed nit 38 tons. 
Do. “ a ©. | Ginga «con bisweiedn 30 * 
Se. eb iin eb. ccc. 6odcia dew sbedead 32 
Do. of boilers, smoke pipe and breeching - - - - - 90 “ 


Total weight of engine and boilers.........-.---- 450 tons. 
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es GROURIO. 5 «5. on dclnten stemhneossuee 235 tons. 
ae Se ee ey a ae Pee 120 « 
Do. of copper and composition. ............. 95 «* 
Er 205 fi. 
Length of ship at load water line ..........-...- 212 ft. 
ee GOON... cncccageacenaenasnhe 220 ft. 
Breadth of beam at load water line .......-...-- 36 
EE bso h0'os'ss cu cnd nee kb eceneine anes 94 
Se Weeee, MOUNEOIE. . oc de cc ccwccceecctuess 6.“ 
EES ee a ER re 1700 tons 


It was the design of the Messrs. Schuyler to make a full trial 
of the Kamschatka’s qualities as a sailer, both by steam and 
wind, before she left our waters; but from the lateness of the 
season it had to be abandoned. Her commander was anxious 
to reach Cronstadt before the passage of the Baltic became 
hazardous. 
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American Institute—The 14th Annual Fair of the American 
Institute will be held at Niblo’s Garden, between the 11th and 
22d days of October. From the number and value of the pre- 
miums offered, we may expect a more interesting exhibition 
than has ever before been given, particularly in the agricultural 
department. 





Mathematical Tables—We would call the attention of nautical 
men to the Traverse Tables inthis number. They are calculated 
upon a new system, and although comprised in 3 pages, are 
more extensive than the tables in Bowditch’s Navigator which 
occupy 60 or 70 pages. 





Bitumen.—This mineral has recently been used in several of 
the government works for making roofs, floors, pavements, &c. 
and with such success as to induce the belief that it will be 
found peculiarly valuable for these purposes. The Engineer 
Department has accordingly published, for the use of the Engi- 
neer Corps, an extensive compilation upon the varieties, proper- 
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ties and uses of bitumen, by Lieut. H. W. Halleck, under the 
direction of Col. J. G. Totten, Chief Engineer. 
Lieut. Halleck will please accept our thanks for the copy 







sent us of his valuable work. 








Apollo Association—The 8th Exhibition of this Assocition 
will open at the Granite Building, corner of Broadway and 
Chambers street, early in the present month. In our next we 
shall speak of several valuable paintings in the collection. 
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Mercantile Tables and Chronometrical Circles. By J. A. Powsrs, C.E. New-York: 

Published by C. 8. Francis, 252 Broadway. 

These tables comprise Simple Interest at 6 and 7 per cent, on any sum not exceed- 
ing $170,000 ; also the Discount at 6 and 7 per cent on any principal not exceeding 
$17,000, for any length of time from one day to one year ;—Compound Interest, 
amount of any sum not exceeding $17,000, for any number of years from 1 to 20, 
when improved, at the rates of 6 and 7 per cent ;—A Table, showing the day of the 
week on which any given day in any given month will fall from the year 1500 to 2499 
of the Christian era ;—Chronometrical Circles, showing the number of days between 
any day in any month and any day m any other month, also the day on which 
any note falls due, by having the requisite data given ;—Commission Brokerage and 
Insurance ; also the net proceeds or balance to be remitted on any sum or account 
sales not exceeding $1,900,000, at every whole and half per centage between 0 and 
13 ;—The Legal Value, Weight, Assay, &c. of Foreign Gold Coins ;—The Current 
Value of Foreign Silver Coins. 

This ingenious and able work, we do not hesitate to say, is much more extensive 
than any ever before published. The tables are mostly constructed upon the author's 
newly invented system, from which circumstance they are not only elegant and 
compact, but also exceedingly simple and expeditious in their application. Beside 
which, they possess many other obvious and important advantages; for instance, 
the tables are equally applicable to all denominations; accordingly, the interest, 
discount, &e. can be obtained on a given number of dimes, cents, mills, pounds, 
shillings, pence, farthings, &c. with as much facility as on an equal number of dol- 
lars.—The Chronometrical Circles, for reckoning dates, constitute a most beautiful 
and important appendage, and in the estimate of those for whose purpose they are 
designed, will be found to be of the highest practical utility, and of much more value 
than the cost of the entire publication. :Without enlarging we would observe, that 
this work is admirably adapted to the wants of the mercantile and business portions 
of the community, to whom we cheerfully recommend it, hoping it will meet with 
the patronage it so richly merits. 





To Correspondents —Several communications in answer to that of “ DAlembert,” 
in the previous number, are filed for consideration. Such as contain solutions of 
only one or two of the problems we must respectfully decline inserting. 













































EXTRACTS FROM NEW WORKS. 








The following interesting history of electrical discovery forms part of 


a treatise on Electricity and Magnetism, by Dionysius Larpner, D.C. 


&c. &c. which will be issued from the London press before the close of 


the present year. We have been kindly furnished by the author with 
proof sheets of the work, from which we make these extracts.—Ed. 


Am. Rep. 
HISTORICAL NOTICE OF ELECTRICAL DISCOVERY. 


|. Electro-statics. Although it has been reserved for modern times 
to bring to perfection the methods of inv estigation pursued in physical 
researches, these great divisions of human know ledge have nevertheless 
been always progressive. If the labors of the ancients were obstructed, 
their advancement retarded, and their productions disfigured by fantas- 
tical theories; the facts they accumulated, the phenomena they de- 
scribed, and the observations they rec orded, have formed a bequest of 
the highest value to the better disciplined inquirers and observers of 
later days. Astronomy, the mechanics of solid and fluid bodies, and 
the physics of the imponderable agents, light and heat, received seve- 
rally more or less attention at an early epoch of the progress of human 
knowledge ; and the results of ancient researches in some of these 
branches of science, astronomy for example, form an important element 
of the knowledge we now possess. Electricity, however, forms a 
remarkable exception to this state of progressive = ieebains. To that 
particular division of physics, antiquity has contributed absolutely no- 
thing. The vast discoveries which have accumulated respecting this 
extraordinary agent, by which its connection with and influence upon 
the whole material universe,—its relations to the phenomena of organ- 
ized bodies,—the part it plays in the functions of animal and vegetable 
vitality,—its subservience to the uses of man as a mechanical power,— 
its intimate connection with the chemical constitution of material sub- 
stances ;—in fine, its application in almost every division of the sciences, 
and every department of the arts, have been severally demonstrated, 
are exclusively and peculiarly due to the spirit of modern research, and 
in a great degree to the labors ofthe present age. 

The beginnings of science have often the appearance of chance. A 
felicitous accident throws a certain natural fact under the notice of an 
inquiring and philosophic mind. Attention is awakened and inquiry 
provoked. Similar phenomena under varied circumstances are eagerly 
sought for, and if, in the natural course of events, they do not present 
themselves, circumstances are designedly arranged so as to bring about 
their production. The seeds of science are thus sown, and soon begin 
to germinate. Whether such primary facts are really fortuitous, or 
ought not rather to be viewed as the prompting of Him, whose will is, 
that intellectual progression shall be incessant, it 1s certain that they not 
only give the first impetus to science, but their occasional and timely 
occurrence in its progress produces frequently greater effects on the 
VOL. IV. 26 
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celerity of its advancement than the most ex xalted powers of the human 
mind, unsupported by such aid, have ever accomplished. It may then 
be imagined, that an agent so all-pervading as electricity, could scarcely 
have eluded notice e, or failed to command atte nuion, during a SuCCesslon 
of ages which witnessed the growth and extension of so many other 
parts of natural knowledge, if any such hints were offered by ordin: ary 
phenomena. On the contrary, the class of effects in which electricit 
originated, were observed by and well known to the earliest philoso- 
phers of Greece. Thales, six centuries before the Christian era, was 
acqui minted with the property of amber from w hich electricity derives 
its name ;* and Theophrastus and Pliny, as well as other writers, Greek 
and Ronnie an, mention the property of this and certain other odlietince 13, 
in virtue of which, when submitted to friction, they acquire the power 
to attract straws andl other light bodies, as a magnet attracts iron. In 
the spirit which characterize d the times, such effects were regarded 
with feelings of superstition. A soul was ascribed to amber, and it was 
held sacred. 

Nor were these the only phenomena which presented themselves to 
the ancients, and afforded them a clue to the foundation of this part of 
physics. Various other scattered facts are recorded, which prove that 
Nature did not conceal her secrets with more than usual coyness in this 
case. ‘The luminous appearance attending the friction of those sub- 
stances which exhibit electrical effects, was observed. The Roman 
historians record the frequent appearance of a flame at the points of the 
soldiers’ javelins, at the summits of the masts of ships, and sometimes 
even on the heads of the seamen.t The effects of the torpedo and elec- 
trical fishes are referred to by Aristotle, Galen and Oppian; and at a 
period less remote, Eustathius, in his commentary on the Iliad of Ho- 
mer, mentions the case of Walimer, a Gothic chief, the father of Theo- 
doric, who used to eject sparks from his body; and further refers to a 
certain ancient philosopher, who relates of himself that on one occasion, 
when changing his dress, sudden sparks were emitted from his person 
on drawing off his clothes, and that flames occasionally issued from him, 
accompanied by a crackling noise.t 

Such phenomena attracted little attention, and provoked no scientific 
research. Vacant wonder was the most exalted sentiment they raised, 
and they accordingly remained, while twenty centuries rolled away, 
barren and isolated facts upon the surface of human knowledge. The 
vein whence these precious fragments were detached, and which, as 
we have shown, cropped out sufficiently often to challenge the notice of 
the miner, continued unexplored and undiscovered ; and its splendid 
treasures were reserved to reward the toil and crown the enterprise of 
our gene ration. ' 

T he work of classification and generalization was first qommpnens 
upon the phenomena of electricity by Gilbert, an English physician, 1 
a work entitled De Magnete, published in the beginning of the seven- 
teenth century. In this treatise, the substances then known to be sus- 
ceptible of electrical excitement were enumerated, and several of the 


* Electron, amber. t Cesar a Bell. Aff. cap. vi. Liv. cap. xxii. Plut Vita 
Lys. Plin. sec. Hist. Mun. lib. ii. t Eustath. in liad. E. 
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cireumstanceg which affect the production of electrical phenomena, such 
as the hygrometric state of the atmosphere, were explained. Between 
that period and the earlier part of the last century, the science was not 
advanced by any capital discoveries. In that interval, however, Otto 
Guericke, celebrated as the inventor of the air-pump, contrived the first 
electrical machine. This apparatus consisted of a globe of sulphur, 
mounted upon a horizontal axis, from which it received a motion of ro- 
tation, by means of a common handle or winch. The operator turned 
this handle with one hand, while with the other he applied a cloth to the 
globe, the friction of which produced the electrical state. 

Aided by such apparatus, this philosopher discovered that after a 
light substance has been attracted by, and brought into contact with, an 
electrified body, it will not be again attracted, but on the contrary will 
be repelled, by the same body; but that after it has been touched by 
the hand, its primitive condition is restored, and it is again attracted. 
He also showed, that a body becomes electric by being brought near to 


an electrified body without touching it; but offered no explanation of 


this fact, which, as will be seen hereafter, indicated one of the most im- 
portant principles of electrical science. 

Whether it was that his attention was altogether engrossed by the 
researches which he prosecuted with such splendid results, in astronomy, 
the higher mechanics and optics, or that facts had not yet accumulated 
in sufhcient number and variety to impress him with a just notion of the 
importance of electricity as a general physical agent, Newton bestowed 
on it no attention. One experiment only proceeding from him is re- 
corded, in which he shows, that when one surface of a plate of glass 1s 
electrified, the attraction will be transmitted through the glass, and will 
be manifested on any light substances placed on the other side of it. 

In the beginning of the eighteenth century, Hawkesbee made a series 
of experiments on electrical light produced in rarefied air; but as no 
consequences were deduced from them affecting the progress of the 
science, we shall not further notice them. In the construction of the 
apparatus for producing electricity, he substituted a glass sphere for the 
globe of sulphur proposed by Otto Guericke. This was a considerable 
Hi and yet the experimentalists who followed abandoned it, 
and used no more convenient apparatus than glass tubes, which were 
held in one hand and rubbed with the other. To this circumstance Dr. 
Priestley ascribes, in a great degree, the slow progress made by the 
immediate successors of Hawkesbee in electrical discoveries. 

About the year 1730 commenced that splendid series of discoveries 
which has proceeded with accelerated speed to the present day, and 
now forms the body of electrical science. Mr. Stephen Grey, a pen- 
sioner of the Charter House, impelled by a passionate enthusiasm, en- 
gaged in a course of experimental researches, in which were developed 
some general principles, which produced important effects on subse- 
quent investigations. 

The most considerable discovery of Mr. Grey was, that all material 
substances might be reduced, in reference to electrical phenomena, to 
two classes, electrics and non-electrics ; the former, including all bodies 
then supposed to be capable of electric exgjtation by friction; and the 
other, those which were incapable of it. %. also discovered that non- 
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electrics were capable of acquiring the electric state by contact with 
excited electrics. As the experiments which led to these conclusions 
were of the highest interest, we shall here state them. 

Desiring to make some experiments with an excited glass tube, he 
procured one about three feet and a half long, and an inch and a quarter 
in diameter. To keep the interior free from. dust, he stopped it at the 
ends with corks. When this tube was excited, he happened to present 
one of the corks to a feather, and was surprised to observe that the fea- 
ther was first attracted, and then repelled by the cork, in the way it 
was wont to be by the glass tube itself. He concluded from this, that 
the electric virtue conferred on the tube by friction passed spontane- 
ously to the cork. 

It then occurred to him to inquire whether this transmission of elec- 
tricity would be made to other substances besides cork. With this view 
he obtained a deal rod about four inches in length, to one end of which 
he attached an ivory ball, and inserted the other in the cork, by which 
the glass tube was stopped. On exciting the tube, he found that the 
ivory ball attracted and repelled the feather even more vigorously than 
the cork. He then tried longer rods of deal; next rods of brass and 
iron wire, with like results. He then attinthad to one end of the tube a 
piece of common packthread, and suspended from the lower end of this 
thread the iv ory ball and various other bodies, all of which he found 
capable of acquiring the electric state when the tube was excited. Ex 
periments of this kind were made from the balconies of his house, and 
other elevated stations. 

With a true philosophic spirit, he now determined to inquire what 
circumstances attending the manner of experimenting produced any real 
effect upon the results ; and, first, whether the position or direction of 
the rods, wires, or cords, by which the electricity was transmitted from 
the excited tube, affected the phenomena. For this purpose he extended 
a piece of packthread 1 in a horizontal direction, supporting it at different 
points by other pieces of similar cord, which were attached to nails 
driven into a wooden beam, and which were therefore in a vertical po- 
sition. To one end of the horizontal cord he attached the ivory ball, 
and to the other he tied the end of the glass tube. On exciting the 
tube, he found that no electricity was transmitted to the ball, a circum- 
stance which he rightly ascribed to its escape by the vertical cords, the 
nails supporting them, and the wooden beam. 

Soon after this, Grey was engaged in repeating his experiments at 
the house of Mr. Wheeler, who was afterwards associated with him in 
these investigations, when that gentleman suggested that threads of silk 
should be used to support the horizontal line of cord instead of pieces 
of packthread. It does not appear that this suggestion of Wheeler pro- 
ceeded from any knowledge or suspicion of the electric properties of 
silk ; and still less does it appear that Grey was acquainted with them; 
for, in assenting to the proposition of Wheeler, he observed, that “ silk 
might do better than packthread on account of its smallness, as less ot 
the virtue would probably pass off by it than by the thickness of the 
hempen line which had been previously used.” 

They accordingly extended a packthread through a distance of about 
eighty feet in a horizontal direction, supporting it in that position by 
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threads of silk. To one end of this packthread they attached the ivory 
ball, and to the other the glass tube. When the latter was excited, the 
ball immediately became electric, as was manifested by its attraction 
upon metallic leaf held near it. After this, they extended their expe- 
riments to lines of packthread still longer, when the silk threads used 
for its support were found to be too weak, and were broken. Being 
under the erroneous impression that the escape of the electricity was 
prevented by the fineness of the silk, they now substituted for it thin 
brass wire, which they expected, being still smaller than the silk, would 
more effectually intercept the electricity ; and which, from its nature, 
would have all the necessary strength. The experiment, however, 
completely failed. No electricity was conveyed to the ivory ball, the 
whole having escaped by the brass wire, notwithstanding its fineness. 
They now saw that the silk threads intercepted the electricity because 
they were stk, and not because they were small. 

Having thus accidentally discovered the insulating property of silk, 
they proceeded to investigate its generalization, and found that the same 
my wy was enjoyed by resin, hair, glass, and some other substances. 
In fact, it soon became apparent that this property belonged in a greater 
or less degree to all those substances which were then known to be 
capable of being rendered electrical by friction, and which were deno- 
minated electrics. 

Grey now extended his inquiry to fluids and animal bodies. Having 
at that time no other test of the electrical state of a body than its attrac- 
tion for light substances placed on a stand under it, the application of 
such a test to liquids presented at first some difficulty. This was soon 
difficulty. This was soon surmounted by the expedient of blowing a 
soap-bubble from the bowl of a tobacco-pipe. The bubble was held 
suspended over some leaf metal, and on bringing the excited tube to 
the small end of the pipe, the bubble immediately became electrical. 

It was in the prosecution of these experiments that he discovered 
that, when the electrified tube was brought near to any part of a non- 
electric body, without touching it, the part most remote*from the tube 
became electrified. He thus fell upon the fact, which afterwards led 
to the principle of inpuction. The science, however, was not yet ripe 
for that great discovery, and Grey accordingly continued to apply the 
principle of inductive electricity without the most remote suspicion of 
the rich mine whose treasures lay beneath his feet. 

In another series of experiments, Grey was also unfortunate in miss- 
ing a subsequent discovery on which he just touched. He found that 
certain electric bodies were capable of becoming permanently excited 
without the previous process of attrition. He took nineteen different 
substances, among which were resin, gum-lac, shell-lac, sulphur, and 
pitch, and the remainder of which were various compounds of these. 
The sulphur he melted in a glass vessel, the others in a spherical iron 
ladle. When they became solid, and cooled, and were removed from 
the moulds in which they were in this manner cast, he found them to 
be electrified, and that, by preserving them from exposure to the air, by 
wrapping them in paper or wool, this electrified state continued for an 
indefinite time. In the case of sulphur, he found that not only the sul- 
phur was electrical, but also the glass from which it was removed. Had 
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he carried these inquiries further, and looked carefully into the cireum 
stances of the attraction exhibited by the sulphur and the glass, he cou\q 
not have failed in discovering the existence of the two opposite electr- 
cities, and would probably have also found the reason why the iron, 
ladle did not exhibit electrical signs as well as the glass. This, how- 
ever, escaped him, and the honor of the discovery was reserved for a 
contemporary philosopher. 

In his investigations respecting the power of liquids to receive elec- 
tricity from excited glass, Grey exhibited, in a manner which at that 
period appeared striking, the attraction of the glass tube for liquids, 
We shall, however, pass over these and some other experiments of less 
importance, since they did not conduce to the development of any ge. 
neral principle. 

Contemporary with Grey was the celebrated Dufaye, who, though 
not impelled by the same enthusiasm, nor exhibiting the same unwearied 
activity in multiplying experiments, was endowed with mental powers 
of a much higher order, and consequently was not slow to perceive 
some important consequences flowing from the experiments of Grey, 
which had eluded the notice of that philosopher. Dufaye, in the first 
place, extended the class of substances called electrics ; showing that al! 
substances whatever, except the metals and bodies in the soft or liquid 
state, were capable of being electrified by friction with any sort of cloth, 
and that, to secure the result, it was only necessary to warm the body 
previously. He also showed, that the property of receiving electricity 
by contact with an excited electric was much more general than was 
supposed by Grey, and that most substances exhibited that property in 
a greater or less degree, when supported by glass well warmed ani 
dried. Dufaye also showed that the conducting power of the pack- 
thread used in the experiments of Grey depended on the moisture con- 
tained in it, and that the conducting power was considerably increased 
by wetting it. By this expedient he transmitted electricity along a cord 
to the distance of about 1300 feet. 

It had been previously ascertained, that when any substance charged 
with electricity communicated the electric principle to another body 
near it, but not in contact with it, the electricity passed from the one 
body to the other in the form of a spark, accompanied by a snapping or 
cracking noise, like that of a slight explosion. It had also been ascer- 
tained by Grey and Wheeler, that the bodies of men and animals would 
become charged with electricity, if placed in the usual manner in con- 
tact with an excited glass tube, provided they were suspended by silk 
cords, so as to prevent the escape of the electricity. Dufaye therefore 
reasoned, that a man being so suspended by silk cords, the electricity 
imparted to his person could not escape, and being charged by the ex- 
cited glass tube, sparks of fire ought to issue from his body, if any body 
capable of receiving the electricity were presented to it. To reduce 
this to the immediate test of experiment, Dufaye suspended his own 

rson by silk lines, and being electrified, the Abbé Nollet, who assisted 

im in these experiments, presented his hand to his body, when imme- 
diately a spark of fire issued from the person of the one philosopher, 
and entered the body of the other. Although such a result had been 
predicted as the consequence of the arrangement, the astonishment was 
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not the less great at its occurrence. Nollet states that he can never 
forget the surprise of both Dufaye and himself when they witnessed the 
first explosion from the body of the former. 

The celebrity of Dutay rests, however, not on his experiments, but 
on the sagacity which led him to evolve natural laws of a high degree 
of generality from his own experiments, and from those of the philoso- 
phers who preceded him. He reproduced in a more definite form the 
principles of attraction and subsequent repulsion, which had previously 
been announced by Otto Guericke. ‘1 discovered,” says Dufaye, “a 
very simple principle, which accounts for a great part of the irregulari- 
ties, and, if 1 may use the term, the caprices, that seem to accompany 
most of the experiments in electricity.” This principle was, first, that 
excited electrics attract all bodies in their natural state; second, that 
after a body is so attracted, and has touched the excited electric, then 
such body is repelled by the excited electric ; third, that if, after being 
so repelled, such body touches any other, it will be again attracted, and 
again repelled by the excited electric, and so on. 

But a discovery of a much higher order was due to Dufaye. ‘Chance 
(says he) threw in my way another principle more universal and re- 
markable than the preceding one; and which casts a new light upon 
the subject of electricity. The principle is, that there are two distinct 
kinds of electricity, very different from one another ; one of which I shall 
call vitreous and the other resinous electricity. The first is that of glass, 
rock-crystal, precious stones, hair of animals, wool, and many other 
bodies. ‘The second is that of amber, copal, gum-lac, silk thread, paper 
and a vast number of other substances. ‘The characteristic of these two 
electricities is, that they repel themselves and attract each other. Thus 
a body of the vitreous electricity repels all other bodies possessed of the 
vitreous, and on the contrary attracts all those of the resinous electricity. 
The resinous also repels the resinous and attracts the vitreous. From 
this principle one may easily deduce the explanation of a great number 
of other phenomena, and it is probable that the truth will lead us to the 
discovery of many other things.” 

This was a discovery of the highest order, and in its consequences 
fully justified the anticipation that “it would lead to the discovery of 
many other things.’ It is the basis of the only theory of electricity 
which has been found sufficient to explain all the phenomena of the 
science, and with the subsequent hypothesis of Symmer, and the laws 
of attraction developed by the researches of Coulomb, it has brought 
the most subtle and incontrollable of all physical agents under the sub- 

jection of the most rigorous canons of mathematical calculation. 

A new question now arose respecting any body which has been ren- 
dered electrical, whether by immediate excitation, or by contact with 
another body already excited. It was not enough to ascertain that it 
was electrified ; but it was necessary to know with which of the two 
kinds of electricity it was invested. The test of this proposed by Du- 
faye was the same which has ever since his time been adhered to. He 
electrified a light substance freely suspended with a known species of 
electricity ; say, for example, with resinous electricity. If this substance 
was repelled on bringing it near another electrified body, then the elec- 
tricity of that body was known to be resinous; but if, on the contrary, 
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it was attracted, then the electricity of the other body was known to be 
vitreous. 

Dr. Desaguliers, whose works in other parts of physical science are 
well known, devoted some attention to electricity from the close of the 
labors of Grey till the year 1742, but the researches of this philesopher 
contributed nothing to the extension of the science. He methodized the 
elements which had already accumulated, and improved in some impor- 
tant instances the nomenclature. He denominated all substances jp 
which electricity may' be excited electrics per se, and defined in a distinct 
manner their characters. He also first applied the term conductor to 
bodies which freely transmitted electricity, and showed that animal sub- 
stances owed this property to the fluids which they contain. He how- 
ever failed to discover that moisture was the conducting agent in many 
other bodies which at that time were used to propagate electricity to a 
distance. 

The subject of electricity now began to attract the attention of the 
Germans, and the first consequence was considerable improvement in 
the power and efficiency of electrical apparatus. The globe of glass 
revolving on a horizontal axis, which had originated with Hawkesbee, 
but had ever since that time, greatly to the detriment of the science, 
been abandoned in favor of the glass tube, was now resumed by Pro- 
fessor Boze of Wittemburgh, who added, for the first time, the prime 
conductor to the machine. This conductor consisted of an oblong cylin- 
der or tube, of iron or tin. It was at first supported by a man who was 
insulated by standing on cakes of rosin; but it was subsequently sus- 
pended by silken cords. 

The method of exciting the globe or tubes hitherto generally prac- 
ticed, and indeed long afterwards persevered in, was to rub them with 
the hand, taking care that it was dry and warm. Winkler, a professor 
in the university of Leipsic, substituted the more convenient expedient 
of a cushion fixed in contact with the globe, and gently pressed upon 
its surface by springs, or any similar means. Gordon, a Scottish Bene- 
dictine monk, who was professor of philosophy at Erfurt, abandoned 
the use of the globe, and substituted for it a cylinder of glass, having its 
geometrical axis horizontal, and supported on pivots so as to revolve on 
that axis. The cylinders he used were eight inches long, and four 
inches in diameter. Thus the electrical machine assumed a form very 
nearly identical with the cylindrical machines of the present day. 

The effects produced by these improved and powerful apparatus are 
related to have been extraordinary. Various inflammable substances, 
such as spirits, heated oil, pitch and wax were fired. Appearances of 
electrical light issuing from points, and the experiment since known as 
the electrical bells, were the productions of this epoch. The spark 
drawn from the conductor by the finger is described as being so intense 
as to burst the skin, draw blood, and produce a wound. Other effects 
on the animal system are related, in which there is probably some ex- 
aggeration. 

The year 1746 forms a remarkable epoch in the history of electricity, 
being signalized by the invention of the Leyden phial. The merit of 
this discovery is disputed, being claimed for Professor Muschenbroek, 
Cuneus, a native of Leyden, and Kleist, a monk of that place. Probably 
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all these individuals were engaged in the proceedings in which the dis- 
covery originated. Dr. Prie stle *y, a contemporary writer, gives: an ac- 
count of this invention, app: arently obtained by personal inquiry, « 
which the following is the substance. 

Professor Muschenbroek and his associates having observed that 
electrified bodies exposed to the atmosphere speedily lost their electric 
virtue, Which was supposed to be abstracted by the air itself, and by 
vapor and effluvia suspended in it, imagined that if they could surround 
them with any insulating substance, so as to exclude the contact of the 
atmosphere, they could communicate a more intense electrical power, 
and could preserve that power for a longer time. Water appeared one 
of the most convenient recipients for the electrical influence, and glass 
the most effectual and easy insulating envelope. It appeared therefore 
very obvious, that water inclosed in a glass bottle must retain the elec- 
tricity given to it, and that by such means a greater charge or accumu- 
lation of electric force might be obtained than by any expedient before 
resorted to. In the first experiments made in conformity with these 
views, no remarkable results were obtained. But it happened on one 
occasion that the operator held the glass bottle in his right hand, while 
the water contained in it communicated by a wire with the prime con- 
ductor of a powerful machine. When he considered that it had received 
a sufficient charge, he applied his left hand to the wire to disengage it 
from the conductor. He was instantly struck with the convulsive shock 
with which electricians are now so familiar, and which has been since, 
and is at present, so frequently suffered from motives of curiosity or 
amusement. 

It is curious to observe how much effects on the organs of sense de- 
pend on the previous knowledge of them, which may or may not oc- 
cupy the minds of those who sustain them. Those who now think so 
lightly of the shock produced even by a powerful Leyden phial, would 
be surprised at the letter in which Muschenbroek gave Réaumer an 
account of the effect produced upon him by the first experiment. He 
states that “‘ he felt himself struck in his arms, shoulders, and breast, so 
that he lost his breath, and was two days before he recovered from the 
effects of the blow and the terror.” We declared “that he would not 
take a second shock for the whole kingdom of France.” 

Nor was Muschenbroek singular in this extraordinary estimate of the 
effects of the shock. M. Allamand, who made the experiment with a 
common beer glass, stated that he lost the use of his breath for some 
moments, and then felt so intense a pain along his right arm, that he 
feared permanent injury from it. Professor Winkler, of Leipsic, stated 
that the first time he underwent the experiment, he suffered great con- 
vulsions through his body ; that it put his blood into agitation; that he 
feared an ardent fever, and was obliged to have recourse to cooling 
medicines! That he also felt a heaviness in his head, as if a stone were 
laid upon it. Twice it gave him a bleeding at the nose, to which he 
was not subject. Thé lady of this professor, who appears to have been 
as little wanting in the curiosity which is ascribed to her own, as in the 
courage assumed for the other sex, took the shock twice, and was ren- 
dered so weak by it that she could hardly walk. Ina week, neverthe- 
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less, her curiosity again got the better of her discretion, and she took a 
third shock, which immediately produced bleeding at the nose. 

No sooner were these ex periments made known, than the amazement 
of all classes of people, of every age, sex and rank, was excited at what 
was regarded as “a prodigy of nature and philosophy.” Philosophers 
everywhere repeated the experiment, but none succeeded in explaining 
its effects. After the first emotions of astonishment had abated, the 
circumstances which influenced the force of the shock were examined. 
Muschenbroek observed, that if the glass were wet on the outer surface 
the success of the experiment was impaired; and Dr. Watson proved 
that the force of the shock was increased by the thinness of the glass 
of which the bottle containing the water was made. He also observed, 
that the force of the charge did not depend on the power of the elec- 
trical machine by which the phial was charged. Dr. Watson also 
showed that the shock could be transmitted undiminished through the 
bodies of several men touching each other. 

By further repeating and varying the experiment, Watson found that 
the force of the charge depended on the extent of the external surface 
of the glass in contact with the hand of the operator; and it occurred to 
Dr. Bevis that the hand might be efficient merely as a conductor of elec- 
tricity, and in that case the object might be more effectually and con- 
veniently attained by coating the exterior of the phial with sheet lead 
or tin-foil. ‘This expedient was completely successful, and the phual, so 
far as related to its external surfaces, assumed its present form. 

Another important step in the improvement of the Leyden jar was 
also due to the suggestion of Dr. Bevis. It appeared that the force of 
the charge increased with the magnitude of the jar, but not in propor- 
tion to the quantity of water it contained. It was conjectured that it 
might depend on the extent of the surface of glass in contact with water, 
and that as water was considered to play the part merely of a conductor 
in the experiment, metal, which was a better conductor, would be at 
least equally effectual. Three phials were therefore procured and filled 
to the usual height with shot instead of water. A metallic communica- 
tion was made between the shot contained in them respectively. The 
result was a charge of greatly augmented force. This was, in fact, the 
first electric battery. 

Dr. Bevis now saw that the seat of the electric influence was the sur- 
face of contact of the metal and the glass, and rightly inferred that the 
form of a bottle or jar was not in any way connected with the principle 
of the experiment. He therefore took a common pane of glass, and 
coating the opposite faces with tin-foil, extending on each surface within 
about an inch of the edge, he was able to obtain as strong a charge as 
from a phial having the same extent of coated surface. Dr. Watson 
being informed of this, coated large jars made of thin glass both on the 
inside and outside surface with silver leaf, extending nearly to the top 
of the jars, the effects of which fully corroborated the anticipations of 
Dr. Bevis, and established the principle that the force of the charge was 
in proportion to the quantity of coated surface. 

he results of all these experiments led to the inference that, in the 
discharge of the phial, the electricity passed through the circle of con- 
ducting matter which was extended bewween the inside and the outside 
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coating of the jar. If that circle were any where interrupted by the 

»wresence of non-conducting matter, or electrics per se as they were then 
called, no discharge took place. Also, if any portion of the circle were 
formed of living animals, each animal sustained the shock. To carry 
the demonstration of this further, Dr. Watson placed, at several points 
in the circuit, spoons filled with spirits between the extremities of iron 
bars, but not in contact with them. In such cases the spirits in all the 
spoons were inflamed apparently at the instant of the discharge. 

Many of these properties were simultaneously discovered by Mr. 
Wilson, who experimented in Dublin. He coated the external surface 
of the jar in the first experiments by plunging it in water. He also 
made several experiments with a view to affect by a shock one part of 
the human body without affecting the other parts. But the most re- 
markable discovery of this electrician was the /ateral shock. He ob- 
served that a person standing near the circuit through which the shock 
is transmitted, would sustain a shock if he were only in contact with 
any part of the circuit, or even placed very near it. 

Those who are conversant with the science, and aware of the impor- 
tant principle of induction, will see with much interest how nearly many 
of the philosophers engaged in these researches touched, from time to 
time, on that great property, and yet missed the honor of ite discovery. 
Without it, the explication of the phenomenon of the charge and dis- 
charge of the Leyden phial was impossible. The lateral shock just 
adverted to, and observed by Wilson, was almost a glaring instance of 
it; but a still more striking manifestation of the theory of the Leyden 
phial was afforded by an experiment of Mr. Canton, who showed that 
if a charged phial be insulated, the internal and external coatings would 
give alternate sparks, and then, by continuing the process, the phial 
might be gradually discharged. Canton just touched on the discovery 
of dissimulated electricity. 

While these investigations were proceeding 1 in England, the philoso- 
phers of France were not wanting in that zeal and activity which they 
have always manifested for the advancement of physical science. ‘The 
Abbé Nollet, M. de Monnier, and others, prosecuted similar experi- 
mental researches, and arrived at the knowledge of several of the im- 
portant circumstances developed in England. Nollet showed that a 
phial containing rarefied air admitted of being charged as readily as one 
which contained water, and stated that the water in the Leyden ex- 
periment served no purpose, except to conduct the electricity to the 
glass. 

From this time to the period at which Dr, Franklin commenced his 
researches, no important progress was made in the science, although at 
no former period were experiments on so grand a scale projected and 
executed ; nor was public attention ever before so powerfully attracted 
to any scientific subject. Numerous and extensive experiments were 
made, both in England and France, to determine the distance through 
which the electric shock could be transmitted, the nature of the sub- 
stances through which it could be propagated, and the rate at which it 
moved. At Paris, M. Nollet transmitted it through a chain of 180 sol- 
diers; and at the convent of the Carthusians he formed a chain measu- 
ring 5400 feet, by means of iron wires extending between every two 
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persons, and the whole company gave a sudden spring, and sustained 
the shock at the same instant. But it was in England that the experi. 
ments on this subject were made on the most magnificent scale. Mr. 
Martin Folkes, then president of the Royal Society, Lord Charles Ca- 
vendish, Dr. Bevis, and several other fellows of the Society, formed a 
committee to witness these experiments, the chief direction and manage- 
ment of them being undertaken by Dr. Watson. A circuit was ont 
formed by a wire carried from one side of the Thames to the other ov er 
Westminster Bridge. One extremity of this wire communicated with 
the interior of a charged jar; the other was held by a person on the 
opposite bank of the river. This person held in his other hand an iron 
rod, which he dipped into the river. On the other side, near the jar, 
stood another person, holding in one hand a wire communicating with 
the exterior coating of the jar, and in the other hand an iron rod. This 
rod he dipped into the river, when instantly the shock was received by 
both persons, the electric fluid having passed over the bridge, through 
the body of the person on the other ade. through the water across the 
river, through the rod held by the other person, and through his body 
to the exterior coating of the jar. Familiar as such a fact may now ap 
pear, it is impossible to convey an adequate idea of the amazement, bor 
dering on incredulity, with which it was at that time witnessed. 

The next experiment was made at Stoke Newington, near London, 
where a circuit about two miles in length was formed, consisting, as in 
the former case, partly of water and partly of wire. In one case there 
were about 2800 feet of wire, and 8000 feet of water. The result was 
the same as in the case of the experiment at Westminster Bridge. In 
this case, on repeating the experiment, the rods, instead of being dipped 
in the water, were merely fixed in the soil at about twenty feet from 
the water’s edge, when it was found that the shock was equally trans- 
mitted. ‘This created a doubt whether, in the former case, the shock 
might not have been conveyed through the ground between the two 
rods, instead of passing through the water, and subsequent experiments 

roved that such was the case. 

The same experiments were repeated at Highbury, and finally at 
Shooter’s Hill, in August, 1747. At the latter place, the wire from the 
inside of the jar was 6732 feet, and that which touched the outside coat- 
ing was 3368 feet long. The observers placed at the extremity of these 
wires were two miles “distant from each other. ‘The circuit, therefore, 
consisted of two miles of wire, and two miles of soil or ground, the latter 
being the space between the two observers. The result of the experi- 
ment proved that no observable interval elapsed between the moments 
at which each observer sustained the shock. In this experiment the 
wires were insulated by being supported on rods of baked wood. 

We shall here pass over a variety of experiments made in England, 
France and Germany on the effects of electricity on organized bodies, 
and on some proposed medical applications of that agent, such researches 
not having led to any general principles affecting the real advancement 
of the science. 

Passing from the analysis of the confused experimental labors of his 
immediate predecessors, labors which contributed so little to the deve- 
lopment of the nature and laws of electrical phenomena, to the researches 
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of Franklin, is like the transition from the mists and obscurity of morn 
ing twilight to the unclouded splendor of the noon-tide sun. It was in 
the summer of the year 1747 that a fortuitous circumstance, happily for 
the progress of knowledge, first drew the attention of this truly great 
and good man, and (as he afterwards proved) acute philosopher, to the 
subject of electricity. Mr. Peter Collinson, a fellow of the Royal So- 
ciety of London, and a gentleman who took much interest in scientific 
affairs, made a communication to the Literary Society of Philadelphia, 
explaining what had been recently done in England in electrical expe- 
riments, and with his letter he sent a present of one of the glass tubes 
then commonly used to excite electricity, with directions for its use. 
Previous to this time, Franklin does not appear to have ever given his 
attention to physical science. Nevertheless he now commenced re- 
peating the European experiments with all the ardor of an enthusiast, 
and extending, varying and adapting them to the development of great 
general laws with all the skill and sagacity of a practised experimental 
philosopher. Within the brief period of four months after the arrival of 
the tube, he commenced a series of letters to Mr. Collinson, in which 
are related a body of djscoveries which, for the high generality of the 
laws they unfolded, the surpassing beauty and clearness of the experi- 
mental demonstrations on which they were based, and their intimate 
connection with the uses of life, are well worthy to be put in juxta- 
position with the discoveries of Newton respecting the analysis and 
properties of light. How different, however, was the position of these 
two great discoverers and benefactors of the human race! One brought 
to bear on the subject of his inquiry a mind early disciplined in scien- 
tific investigation, a memory stored with profound mathematical erudi- 
tion, faculties rendered more acute and strong by the severe studies 
exacted from all aspirants to academical honor and office in the univer- 
sities of the old countries, zeal awakened, emulation stimulated, and en- 
thusiasm kindled by associates, among whom were included all that was 
most distinguished in the physical sciences; the other, first a tallow- 
chandler’s apprentice, and next a poor printer’s boy, unschooled, undis- 
ciplined, self-informed, having nothing to aid him but the inborn energy 
of his mind; separated by an ocean three thousand miles wide from 
the countries which alone were the seats of the sciences, and where 
alone those aids and encouragements derivable from the society of others 
engaged in like inquiries could be obtained. Such was the-individual 
whose researches we must now briefly notice. The series of letters in 
which he embodied the details of his experiments, and developed the 
laws which resulted from them, were continued from 1747 to 1754, and 
were subsequently collected and published. 

“ Nothing,” says Priestley,* ‘“ was ever written upon the subject of 
electricity which was more generally read and admired in all parts of 
Europe than these letters. There is hardly any European language 
into which they have not been translated, and, as if this were not sufti- 
cient to make them properly known, a translation of them has lately 
been made into Latin. It is not easy to say whether we are most pleased 
with the simplicity and perspicuity with which these letters are written, 
the modesty with which the author proposes every hypothesis of his 
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own, or the noble frankness with which he relates his mistakes whey, 
they were corrected by subsequent experiments.” 

In the analysis of Franklin’s discoveries, it is necessary to distinguish 
carefully fact from hypothesis, and to separate the great natural laws 
which he brought to light, the truth and reality of which can never be 
shaken, based, as they are, on innumerable observed phenomena, from 
the theory by which these phenomena and their laws are attempted to 
be explained by him, ‘vhich latter, though marked by great sagacity 
and ingenuity, and adequate to the explication of most of the ordinary 
effects of eleciricity, has been found insufficient to represent the results 
of subsequent researches, and has been generally superseded by another 
theory, which will be noticed hereafter. 

The first step made by this philosopher in the brilliant series of dis- 
coveries by which he rendered his name so memorable, was one which 
produced a material influence on his subsequent proceedings, since it 
formed the foundation of his celebrated hypothesis of positive and ne- 
gative electricity, which servéd him as the link by which many scattered 
facts might be grouped and connected, and as a clue to the development 
of new and unobserved phenomena. ‘To reduce to the most brief, sim- 
ple and general terms the expression of the first fruit of his observations, 
it may be said to consist in the establishment of the general principle, 
that when electricity 1s excited by the mutual friction or attrition of any 
two bodies, both these bodies become electrified ; and if both are insu- 
lated they will continue to be so electrified. They will, however, be 
in different electrical states, since, if movable, they would attract and 
not repel each other; but, nevertheless, each of them will exhibit in 
relation to other bodies not electrified the same properties. Thus sparks 
may be drawn indifferently from either, and each of them may be de- 
electrized, or discharged of their electricity, by being put in metallic 
communication with the ground. These general facts he proved by 
direct experiment. : 

He placed two persons, A and B, on insulating supports. In the 
hand of A he put a glass tube, which being rubbed by A, became elec- 
trified. This tube was then touched at every part of the rubbed surface 
by B; after whith the same process was several times repeated, the 
tube being deprived of its electricity as often as it was touched by B. 
A third person, C, not insulated, now presented his finger on a metallic 
sphere to B, from whom a spark was drawn; and by repeating this, or 
by touching the person of B, the latter was deprived of the electricity 
he had received from the tube. This was no more than was expected. 
But on subjecting A to the same process, the very same effects were 
produced. It appeared, therefore, that both A and B were electrified. 

Being again electrified, as before, by the friction of the tube, instead 
of A and B, being successively touched by C, they were made to touch 
each other, both remaining insulated. After this both were found to be 
as completely deélectrized and restored to their ordinary state as when 
they had been touched by C. 

A cork ball, cuneate a silk thread, being electrified by contact 
with the excited glass tube, was repelled when brought near the person 
of B, but it was attracted when brought near the person of A. 

From these experiments it appeared the electrical states of A and B 
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were different. Franklin called the state of B, and consequently that 
of the glass tube from which he drew the electricity, positive, and that 
of A negative. The one was said to be positively, the other negatively 
electrified. The cloth with which A rubbed the glass tube was, like A, 
negatively electrified—it attracted the cork ball ; and the glass tube, 
like B, was positively electrified—it repelled the cork ball. 

The generality of this result was established by a great variety of 
experiments. In all cases it appeared, that the opposite electrical 
charges of the two bodies submitted to friction, or of any insulated 
bodies in communication with them, had the same reciprocally neutral- 
izing power ; in virtue of which, when brought into contact, or when a 
metallic communication was established between them, all signs of elec- 
tricity would disappear. 

Such is a strict statement of the facts as evolved in the experiments. 
The hypothesis proposed by Franklin for their explication was as fol- 
lows:—All bodies in their natural state are charged with a certain 
quantity of electricity, in each body this quantity being of definite 
amount. This quantity of electricity is maintained in equilibrium upon 
the body by an attraction which the particles of the body have for it, 
and does not therefore exert any attraction for other bodies. But a 
body may be invested with more or less electricity than satifies its 
attraction. If it possess more, it is ready to give up the surplus to any 
body which has less, or to share it with any body in its natural state ; 
if it have less, it is ready to take from any body in its natural state a 
part of its electricity, so that each will have less than their natural 
amount. A body having more than its natural quantity is electrified 
positively or plus, and one which has less is electrified negatively or 
minus. 

When two bodies are submitted to mutual attrition and become electri- 
fied, one parts with a portion of its proper electricity, which is received 
by the other. The latter then has more than its natural amount, and is 
positively electrified ; the former has less, and is negatively electrified. 

In the instance above stated, when A rubs the glass tube, he loses a 
portion of his natural electricity, and is negatively electrified, while the 
tube receives what he loses, and becomes positively electrified. When 
B. touches the tube, he takes from it nearly all the electricity with 
which it is charged over and above its natural amount; for his body 
being of so much greater magnitude than the tube, the proportion which 
will remain on the tube will be insignificant. 

If, when A rubs the tube he were not insulated, he would not be 
electrified, because, as fast as his body would lose its proper amount of 
electricity, the deficiency would be made up from the earth with which 
he is in free electrical communication ; whereas in the former case, being 
insulated, this supply could not be obtained. Hence, in this theory the 
earth is regarded as the common reservoir of electricity, from which 
bodies negatively electrified receive what they want, and to which bodies 
positively electrified give up their surplus, except in the case in which 
the one or the other are insulated. 

Such, in general, was the theory of Franklin; which, however, will 
be more fully developed hereafter. 


(TO BE CONTINUED.) 
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FOREIGN. 

Night Telegraph.—A telegraph to act by night as well as by day, has 
been invented by a mechanic at Perpignan. This telegraph is worked 
by the signals of the ordinary telegraph, only the arms are painted white. 
and they are placed against a black ground. At night a strong light js 
thrown by reflection on the arms of the telegraph, and they therefore 
appear against the black ground like lines of fire. A trial of this tele. 
graph has just been made at Perpignan, m the presence of Messrs. 
Mathieu and Savary, of the Royal Observatory. It was found that these 
signals can be made as readily as with the common telegraph. In the 
present method of communicating by telegraph, it is requisite that the 
points or stations should be very much elevated, so that the arms of the 
apparatus may be seen against the sky ; but by the black back ground 
contrived by the inventor, the telegraph may be placed in any situation 
which is sufficiently high to be seen from the communicating stations. 


Improvements in making Sugar from Cane Juice—These improve- 
ments relate to the rollers, driving wheel, and feeding apparatus of cane 
mills; to the application of hot water or steam to the crushed cane, to 
facilitate the expression of the juice ; and to the construction and setting 
of the pans. 

Three small rollers are arranged round the under part of the peri- 
phery of the main or top roller, and are caused to revolve by a cog: 
wheel, fastened on one end of the main roller, and taking into three 
smaller cog-wheels, one at the end of each of the smaller rollers, so that 
the cane in passing through the mill is subjected to three distinct pres- 
sures, whereby the juice will be more thoroughly expressed than it is 
in the ordinary mill, in which the cane undergoes only two pressures. 
Instead of the above arrangement, three pair of rollers may be used for 
the same purpose; in which case the bearings of the axes of each pair 
of rollers are tied together with malleable iron straps, thereby relieving 
the framing of a great part of the strain to which it would otherwise be 
subject. The juice at each pressing is thrown backwards from the 
canes in the opposite direction from the motion of the rollers, instead of 
passing onwards with the canes, as in the common mill. 

The rollers with the necks or axes are cast in one piece, in place of 
being cast separately as usual. 

The driving wheel has a groove in its periphery, and is also provided 
with several set-screws passing through the same. Round the wheel is 
a toothed ring, having a corresponding groove formed in the inside of 
it, and within these grooves friction brasses are placed, which being 
pressed into the toothed ring by the set-screws, prevent the ring from 
coming off the wheel, and in proportion as the set-screws force the fric- 
tion brasses against the inner surface of the ring, so will be the friction 
holding of the ring with the wheel. 

The canes are first put on an inclined plane or table, from whence 
they are raked on to an endless band, extended betwegn two rollers by 
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which motion is communicated to it, being supported along its upper 
part by a number of smaller rollers, and the canes being gradually car- 
ried by the band to the mill, time is allowed for spreading them evenly. 
Before reaching the mill the canes pass under a small roller, the bear- 
ings of the axis of which are capable of rising and falling in slots formed 
in the framing, so that if too much cane passes under it the bearings 
will rise, and by means of connecting-rods cut off the steam from the 
engine that drives the machinery, and so stop the mill; the like effect is 
roduced when the attendant neglects to supply the canes. 

Just before the last pair of rollers a pipe is placed, perforated with a 
number of small holes, through which jets of hot water or steam are 
applied to the crushed canes before they pass through the rollers, in 
order to facilitate the expression of the juice. 

In fixing the pans of the ordinary construction, it is necessary to form 
a rim of lead or copper round the set of pans, whereas in this improve- 
ment a portion of the outer rim is cast on each pan, so that on the pans 
being joined together by screws, those portions will form the entire rim, 
at the same time the syrup is permitted to boil over from one pan to 
another, at the junctions of every two pans, over the usual rims of the 
same. 

Under each pan a shield of brickwork is formed by means of which 
the boiling liquid above the shielded parts will be comparatively quiet, 
and the scum arising from the liquid will collect there, and may be rea- 
dily removed. 

The sugar pans are either formed of plates of iron, tinned before be- 
ing made into a pan, or when of cast iron, the tin 1s applied to the inner 
surfaces of the pans after they have been cast. 


Steam Engine Furnaces.—A series of experiments on the economical 
effects of furnaces of different construction, and on different kinds of fuel, 
has been made by a committee appointed by the Society of Industry of 
the Grand Duchy of Hesse, and their object has been— 

1. To ascertain the useful and economical results of furnaces for 
boilers constructed on different principles. 

2. To establish the relative value of the combustibles most generally 
used in the country. 

We do not consider it necessary to enter into the details of the ex- 
periment ; we will only mention the results. 

In order to decide the first question, a common boiler was set over a 
furnace of brick-work provided with a chimney, and this apparatus for 
heating was submitted to various modifications, as regarded the form 
and structure of the hearth as well as the disposition of the flues. 

In order to resolve the second question, experimental trial was made 
of good dry wood chopped from the beech tree ; of good coal from Roer, 
called Fettschrot ; and of square pieces of turf from Greisheimer, per- 
fectly dried, and of the heaviest kind. 

The different modifications used in the construction of the furnace 
were the following : 

I. Furnaces without flues or draught chimneys, the boiler being 
suspended freely above the fire. 

Il. A simple flue passing round the boiler, the bottom part of which 
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only was immediately exposed to contact with the fire burning in the 
grate. 

III. A double flue; that is, a flue going twice round the boiler jn 
the same direction. 

[V. A stove arched in the shape of a cupola, and having an opening 
in the middle of the arch, which became gradually wider towards the 
top, and by which the heat ascended, and was communicated to the 
bottom of the boiler, to be afterwards conveyed by three holes, placed 
at regular distances, into a circular passage which surrounded the boiler; 
to issue thence through three similar apertures differently arranged, and 
which communicated with a second passage placed higher, whence the 
draught was at length conducted into the chimney. 

V. Two half flues, that is, each of which did not extend beyond 
half the circumference of the division of the boiler. The fore part of 
the flame (on the side next the door) ascended from the stove, and was 
distributed half into the flue on the right, half into the flue on the left, 
and was finally conducted into the chimney at the point where they 
met. 

VI. Four half flues, or two on each side the boiler (from right to 
left) ; the flame issuing from the side opposite the door entered into the 
lower flue, then passed half the circumference of the partition of the 
boiler, and entered into the upper flue, whence it was finally conducted 
into the chimney. 

The relative effects of these different arrangements have been ascer- 

tained, both with respect to the quantity of water evaporated in the 
boiler, as well as that of the combustible employed; particular care 
being taken to keep up the same level in the boiler after each experi- 
ment. . 
In the following table, which contains results of the experiments, the 
numerals indicate the different methods of construction of the furnaces 
in the order in which they have been before described; the figures 
placed underneath indicate the relative qualities of the combustibles 
employed to obtain a similar result; consequently the greater amounts 
indicate the worst methods of employing combustibles :— 


Wood VI V III II IV I 
ae 68.8 68.69 72.19 72.23 100 

Turf VI Ill IV Vv Il I 
i? 66 71 72 76 100 

Coal III VI II V IV I 
aoe 76 83 85 91 100 


The following are the conclusions to be deduced from the foregoing 
table :— 

1. The fire over which the boiler was placed without flues was 
attended with a less advantageous use of combustible than those with 
flues. 

2. The utility of flues is much more perceptible in fires of wood or 
turf than in coal fires, because the result is a saving in fuel of about 4 
to 4 with wood, and almost of $ to 4 with turf, and only of 7); to $ with 
eoal, by the addition of flues. 
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3. The mode of construction with four half flues (No. VI) may be 
considered to be generally the most advantageous. Next to this, the 
construction with a double flue, (No. Ill) w hie h in its mode of action 
hears the nearest resemblance to it. With respect to the arrangements 
Nos. II, 1V, V, the effects they produce are nearly similar. 

4. The double flue (No. IIL) which surrounds the whole boiler, is 
attended with better results than the single flue (No. [1); according to 
the same principle, four half flues (No. VI) are attended with better 
results than two half flues (No. 5.) 

5. With the tire of wood and of turf, two half flues (No. V) have 
more effect than a whole flue (No. I1), and four half flues (No. V1) 
more than two whole flues (No. III); in short, fues which encircle 
only half the boiler are in this case more effectual; while with a coal 
fire it is precisely the contrary. ‘The cause of the difference is doubtless 
this: that in such combustibles as wood or turf, which blaze brightly, 
a retardation of the heated air, which in these half flues produc es a 
sudden change in the direction of its motion, is more advantageous than 

with coal. 

With respect to the calorific power of the different fuels, there results 
from equal weights, of turf 96, and of coal 250, when that of wood is 
considered equal to 100. 

The great difference that is found in combustibles, with respect to 
their natural quality and their composition, as well as in their degrees 
of dryness, can scarcely admit of forming points of comparison between 
these latter results and any other given case. It is well known that 
there are turfs which from an equal weight throw out more heat than 
wood ; but the results with respect to the different methods of con- 
structing furnaces are more to be depended on; because in these are 
remarked a degree of regularity in their effects, and it 18 easy to account 
for the causes on which the differences depend. Moniteur Industriel. 

Perforating Glass by Electricity Ata late meeting of the Klectrical 
Society, London, a communication from A. Crosse, Esq. was read “ On 
the perforation of non-conducting substances by the mechanical action 
of the electric fluid.” The author secured end to end, on the surface 
of a piece of window glass, two platinum wires, and connected their 
other terminations with the respective conductors of a powerful electrical 
machine; sparks were then passed between the two ends along the 
surface of the glass, but no effect was produced; the glass was “then 
immersed in water, and, after a certain number of turns of the machine, 
a hole was drilled through the glass at right angles to the direction of 
the stream. What at first sight was remarkable is, that not unfrequently 
the hole commenced at the side of the glass opposite to that along which 
the current of sparks was passing. This strange result the author traced 
to the vibration of the glass beneath the action of the successive shocks, 
for, upon substituting plate glass, less susceptible of vibration, the bale 
commenced from the side along which the sparks passed. These ex- 
periments were varied in many ways; their results were illustrated by 
diagrams. Mr. Crosse concludes that, with proper adjustment of the 
apparatus, not only glass and the softer crystals, but even the diamond 


may be thus drilled. 


rare 


SD gl 


ee ee 





SH 


agile Ge erat em ye ga 


Fi: 


ey amen! 
: eB 7 


— 
¢ + Pe 
































a ane 


ee 


we... 
PF abe. 


ee PR eee 3 wae 
a, SR eapregne < pea —e ft 
SRE Fe ie en. A Oe j im 
_ — ee} 
! a < ‘ + Aen, Silke S 
’ Sh > «Se ES 
Nexo hamper 4% 





2220 MISCELLANEOUS. 


Improvements in Fire Grates —This invention applies to the furnace 
of the ordinary wagon boiler, and consists in so arranging the fire-bars 
of the ordinary fire-grate, that its upper surface is formed into elevations 
and depressions in the transverse line of the same. This is effected 
either by making the fire-bars of different heights, or by making their 
supporters of different heights. Beneath this fire-grate is a second grate 
of the ordinary construction, on which the small coal and other com- 
bustible matters that fall from the upper one are consumed, and between 
this grate and the upper one is a framing of tubes, the upper parts of 
which are perforated with a number of small holes; these tubes are 
supplied with boiling water from the boiler, which evaporating ascends 
hetween the bars of the upper grate, and thereby tends to keep them 
clean. Beneath the second grate is a third, which receives the ignited 
ashes and bits of cinders that fall from the second grate; and beneath 
this grate is the ashpit, provided with a door, through which air is ad- 
mitted, so that the air entering the furnace through the ashpit door will 
become thoroughly heated before it reaches the upper fire-grate. At 
the inner end of the fire-grate rises an inclined plane, and directly above 
this plane, in contact with the boiler, is an arch, both of which are made 
of fire-bricks, the space between the plane and the arch being the passage 
through which the flame and smoke pass to the flues or tubes of the boiler. 

The apparatus for feeding the furnace with coal consists of two hop- 
pers, placed one above the other; the fresh coal is put into the upper 
hopper, and is allowed to descend through a sliding door in the bottom 
of the same into the lower hopper, from whence it descends through a 
similar sliding door into a space in front of the fire-box, where it is 
thoroughly dried, and is then distributed by the fireman over the upper 
grate by means of a scraper. Inventors’ Adv 


Felted Cloth Filter—A person at Brussels has invented a filter which 
appears to surpass, in the simplicity of its construction and in its reported 
effects, most of those hitherto brought under public notice. The filter 
consists of two pieces of felted cloth, several inches thick, between 
which a layer of powdered charcoal is placed. This is the first appli- 
eation of thick felted cloth for the purpose of filtration, and it is probable 
that it will be thus exclusively used. Filters of this kind can be cleansed 
with the greatest ease. 


Carbonic Acid Gas Engine—A vessel has been constructed by a 
company in Louisiana, to be propelled by carbonic acid gas, on the 
principles discovered by Tillerier and Faraday, the acid being generated 
in a liquid state under great pressure. ‘The invention consists in having 
two large gas generators, on the'same plan as that of Tillerier, which 
are supplied with sesqui-carbonate of soda and sulphuric acid. A few 
drops of:the liquid carbonic acid produced by the mixture of these sub- 
stances are allowed to drop alternately before and behind the pistons of 
an engine contrived like those of a steam-engine, and as this liquid acid 
is at a pressure of at least 93 atmospheres, its great expansion gives 
motion to the engine. By this means of propelling ships, a few tons of 
sesqui-carbonate of soda and sulphuric acid would be sufficient for @ 
voyage across the Atlantic. Le Panal 
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New mode of Etching on Cylinders —The pattern cylinder from which 
the pattern is to be transferred, is placed, parallel to the cylinder to be 
etched, upon a small shaft, which is supported by two bearings project- 
ing from a carriage. This carriage is by means of a nut connected to 
a screw, Which extends the whole length of the machine, being sup- 
ported by journals and steps at each extremity, by the revolution of 
which screw the carriage is traversed along the machine from one end 
to the other, being held in a steady and proper position by a bed or 
planed surface on which it is accurately fitted. ‘The screw is caused 
to revolve by means of a wheel, provided with a small handle to turn 
it by, being held stationary by a spring catch, when the traversing pro- 
cess is not proceeding. In order to traverse the pattern cylinder, the 
screw is made to revolve, thereby moving the carriage and pattern cy- 
linder endways, which traversing is continued until one of the tracing 
points falls again upon the same part at the commencement of the pat- 
tern cylinder as the other tracer had arrived at on the other cylinder 
previous to the traversing. ‘To secure the accuracy of the traverse or 
end movement of the pattern cylinder, a stadeaad scale is attached to 
the carriage of the tracers, and on the carriage of the pattern cylinder 
a pointer is placed, being on a level with the graduated scale, so that 
the operator can adjust the pointer accurately to the given point on the 
scale at each traverse, with greater certainty than he could find any 
particular part on the transferred pattern. Inventors’ Adv, 


Anecdote.—The following anecdote, related by T. A. Trollope, B.A. 
in his late work, ‘A Summer in Western France,” is so exquisitely 
rich, that we cannot forbear giving it to the reader, even against the 
advice of our grave presiding genius: 


“I was exceedingly amused by the precautions an old lady, who 
had evidently never been on board a steamboat before in her life, took 
to insure her safety and that of her lap-dog, whom she vigilantly com- 
pelled to share her place of security. This was immediately over the 
boiler. I could not conceive what induced the old soul to continue 
standing so long in one spot, and insisting on her dog also standing close 
toher. The captain offered her a seat in vain. She preferred retaining 
the position she had taken up; and at length my curiosity was so much 
excited that I determined to make an attempt to fathom the mystery. 
So I addressed her with some remarks on the speed of the boat, spoke 
of the distance to Rochefort, inquired whether she was going thither, 
and, on finding that she was, suggested that she would be very tired if 
she continued standing all the while, and offered to put up for her one 
of the hanging benches at the sides of the vessel. No! she was much 
obliged, she preferred standing. I ventured to observe that, perhaps, 
if she preferred standing, she might find it more agreeable to stand in 
the after-part of the vessel, as the vibration of the engine was much 
more felt where she was, and must be disagreeable to her. QO, not at 
all! au contraire, she rather liked it. * * * Idetermined, however, 
to make one more attempt, and with this view remarked, after a pause 
of a few minutes, that a great many steamboats had blown up lately, 
and that I rather doubted the safety of this one. Upon this subject she 
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was pertectly at home—knew all the accidents that had been in the 
papers for years back ; and seemed to consider it rather more in the 
ordinary course of things that a boat should blow up once in the course 
of a trip than otherwise. I began to be amazed now in earnest, and to 
suspect that this tremendously fire- -proot old lady must be not altogether 
sound in her intellectuals. 1 just observed to her, however, that if—or 
rather when—the boiler did burst, we should, if we continued standing 
where we then were, infallibly be the first and most certain sufferers - 
to which she replied, with two or three gentle nods of her head and an 
approximation to a wink, ‘ Soye Z tranquille ! Je connais mon aftaire ! 
N’ayez pas peur! Ce n’était pas hier que je suis venue au monde! 
Regardez donc. Ne voyez vous pas que je suis ici en sureté ? Couchez 
donc, Fidéle. Oui, oui! ' Je connais mon affaire ! . personne mieux! 
added the old lady, with much self- “complacency, as ae pointed out to 
me a pipe connec ted with the satety- valve, on which was inscribed, ; 
white capital letters, ‘ Tube de Sureté. 


Improvement in Gas Meters—The object of this improvement is to 
keep the water in the gas-meter at its proper level. In the ordinary 
square frame in front of the gas-meter a pipe is placed, the upper end 
of which is at the proper level for the water r, and at the lower end is an 
orifice which opens into a close chamber at one end of the square frame ; 
this chamber is provided with a waste pipe for the egress of the super- 
fluous water, the upper end of which is at the same level as the upper 
end of the other pipe, the lower end extends below the meter, and may 
be closed by a screw- plug. The water is first poured into the body ot 
the gas-meter through a pipe, from thence it flows through an opening 
in the centre of the meter into the square frame, and there rising to the 
top of the pipe runs down the same into the shone chamber, where it 
rises to the top of the waste-pipe, and runs down the same, so that it is 
impossible for the water to remain in the gas-meter above its proper 
level. Inventors’ Ad 


Galvanography.—M. Robell, a professor of Munich, has recently 
made known a process by which to obtain copper- plates, affording im- 
pressions similar to sepia, or India-ink drawings. It is well known that 
the grand principle of the formation of plates by the agency of electri- 
city is that of chemical affinity ; the surface on which the deposit i is to 
be made must be a conductor, and of this fact the Munich professor has 
availed himself for the production of impressions resembling drawings. 
Thus, on the conducting plate the figures are sketched with varnish, 
which forms of course a concave space in the plate about to be forme d, 
as occupying that space, which rhust otherwise have been filled up by 
metallic deposit. Notwithstanding the interposition of foreign matter, 
the precipitation proceeds, though at first slowly, and the metal forms a 
perfect mould upon the surface presented to it; and as soon as the 
varnish is pertectly covered, the precipitation where equalize xd over 
the entire surface. The process is as follows :—Mix oxide of iron with 
viscous essence of turpentine, and with this compound make upon a 
copper or silver plate the drawing, the } impression of which is to be 
conveyed to the plate about to be formed. The strength of the tone 
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will of course depend upon the quantity of the material employed. 
When the sketch is dry, expose the plate to the action of the electro- 
type, when metallic deposition will immediately take place; first, on 
those parts of the conducting plate which are exposed, then on those on 
which the sketching matter lies the thinnest, and at length will cover 
those parts where the touches have been the strongest. Before the last 
parts are covered, withdraw the plate from the apparatus; and when 
dry, apply a couch of graphite to those parts yet uncovered ; after which 
let the process recommence ; and when the entire surface is covered, it 
is then only necessary to suffer the plate to acquire a consistency ade- 
quate to meet the action of the copperplate press. When the plate is 
separated, wash the sketching matter off with ether, and a most accurate 
impression of the sketch will be presented in the new plate, which, 
when proved, will afford all the variety of tone, the strength or lightness 
of touch, with which the drawing had been treated. Art Union. 


Life-preserving Rocket—The Sheffield Iris states that an exhibition 
of Mr. Carte’s apparatus for preserving life in shipwreck, took place in 
the Botanical Gardens in that town, on Monday. About 6 o’clock, Mr. 
Carte sent out the first rocket, which drew after it a trail of cord to the 
extent of nearly 125 fathoms, and fell near the flag-staff, at the western 
verge of the Gardens. ‘The second rocket went a little to the right of 
the first, and fell at pretty near the same distance. ‘he third fell ata 
distance of 200 yards; and the fourth (a more powerful one, starting at 
a greater elevation) went to the distance of 280 yards, falling over the 
Garden wall in a field of wheat. Others were afterwards sent up, and 
reached their destination with the greatest nicety, proving the efficiency 
of the apparatus for the humane object Mr. Carte ie had in view in its 
invention. Inventors’ Adv. 


Remarkable Plant.—At a meeting of the Asiatic Society in June, 
the Secretary read a botanical description of the Ledowea Sechellarum, 
by M. Bernard, President of the Committee of Natural History of the 
Sechelles Islands. This production, which has been long known under 
the appellation of the double sea-cocoa-nut, grows only on two small 
islands of the Sechelles group, lying nearly under the equator. Many 
centuries before the place of its growth was known, portions of this nut 
had been frequently carried by the oceanic currents to the Maldive 
Islands and the Malabar coast; and the most absurd fables were current 
respecting its origin and virtues. It was generally supposed to grow 
at the bottom of the sea; and the votaries of Vishnu devoutly believed 
that when that deity was churning the ocean, he broke off several of the 
branches from the tree, that they might float upon the surface, and be 
a specific for all the ills that afflict mankind. ‘The Lodoicea attains a 
height of 80 or 90 feet, and is surmounted by a beautiful crown of 
winged and palmated leaves. The diameter of the stem varies from 
12 to 15 inches; and the whole is so flexible that the tops of those trees 
which stand in each other’s vicinity, strike against and chafe each other 
in a strong breeze, making an extraordinary noise. The leaves open 
like a fan: they are of large size, often attaining to a length of 20 feet, 
with a breadth of 10 and 12, and in some few cases to 30 feet in length, 
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including the petiole, which ts of sufficient strength to support the weight 
of a nan. The fruit is generally double, sometimes triple, and even 
quadriole; and with its inclosing drupe, attains a length of 13 inches, 
with a circumference of 3 feet, and sometimes weighs from 40 to 50 |bs. 
A full-grown specimen, on the Society’s table, measured 20 inches jn 
length. The immature fruit, called by the colonists ‘ coco tendre,’’ js 
easily cut with a knife, and it then affords a sweet and melting aliment, 
of an agreeable taste. When the fruit is ripe, it drops on the ground, 
and is no longer fit for food. In a few months, if not buried in the 
earth nor exposed to the rays of the sun, the fallen nut begins to ger. 
minate, and a new plant is formed. A remarkable circumstance con- 
nected with this tree is the length of time necessary to mature its fruit, 
and the long duration of its bloom. It bears only one spadix in each 
year, and yet has often above ten in bloom at once: it has flowers and 
fruits of all ages at one time. The tree grows on all kinds of soil, from 
the sandy shore to the arid mountain top; but the finest are found in 
deep gorges, on damp platforms, covered with vegetable matter. In 
such situations the great height and slender diameter of the stem, and 
the length of its enormous leaves, produce a fine effect; though, near 
the sea shore, its leaves, torn by the storms, and hanging in long strips, 
give it a desolate appearance. It is to be regretted that the tree is no: 
cultivated, and that a practice has prevailed of cutting it down in order 
to get at the fruit and tender leaves. The writer of the notice, in fact, 
expresses his fears that the species will be ere long entirely lost. The 
uses of the Lodoicea are numerous. When young, its fruit is a refresh- 
ing article of food: when ripe, it furnishes oil. Its germ, when deve- 
loped, is a sweet dish. The hard shell is formed into excellent vessels 
for drawing and carrying water, and the whole nut is used in India as 
a medicine. The wood is used for building, and is split open to form 
good water channels, and excellent palisades for fencing. Its leaves 
are used for thatching; and when platted, they are made into hats, 


5? f 
bonnets, baskets, fans, and a number of tasteful works, for which the 
ladies of the Sechelles are celebrated. Atheneum 





Antique work of Art——A discovery has been made in the Library of 
the Arsenal in Paris, of a second copy, unlettered, and in fine condition, 
of the celebrated print of Maso Finiguerra, representing the Assumption 
of the Virgin—a copy of which existed in the Bibliothéque Royale, and 
was considered an invaluable relic, and important to the history of the 
art of printing from engraved metal plates—being 400 years old. 


Use of Lime in planting Trees—A large plantation has, within the 
last two or three years, been formed in the neighborhood of Inverness 
without the loss of a single tree; and this has been achieved by a very 
simple process. It is merely putting a small quantity of lime in the 
hole with the plant: about four bushels of lime will suffice for an acre.: 
It must be thoroughly mixed and incorporated with the mould before 
the plant is inserted. The effect of the lime is to push on the growth 
of the plant in its first and most precarious stage. New fibres begin to 
form and ramify from the top root; and not only is the safety of the 
plant insured, but its growth is advanced in double ratio. —mvemess Couner 
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New kind of Castor —Between the socket of the castor and the horns 

is a horizontal anti-friction wheel, turning upon the pin of the castor ; 
the upper side of the wheel works in contact with a flange on the pin 
of the castor, which is sunk into a recess in the bottom of the socket, 
and the underside of the wheel works upon the top of the horns, and 
supports the same by means of a semicircular projection cast on the 
front of them, which bears against its periphery. The horizontal anti- 
friction wheel is applied in a similar manner to “ plate castors,” the 


upper side of it working against the plate which is screwed to the leg 
of the table or other article of furniture. Inventors’ Adv. 


Improved Carding and Spinning Machinery.—This invention consists 
of a carding and spinning machine called a “ filo finisher,” containing all 
the parts requisite for carding and spinning, into which wools and hairs 
being received in the state of slivers of patted wool, are delivered there- 
from in the state of spun wool, twist, yarn, or thread, thus performing 
in one machine the processes which have hitherto been performed by 
two, viz. the carding engine, and the mule spinning jenny, or other 
spinning machine. 

The steel spindles, for spinning the wool after it has passed through 
the carding part of the machine, are placed horizontally, and have each 
an eye in their ends, corresponding with the interior of a tube, through 
which the thread passes to be twisted and wound on the bobbin. This 
tube is supported by a brass or tin cylinder, fixed upon the spindle by 
a brass or iron circular plate, and having on its end a pulley by which 
the spindle is caused to revolve. On the spindle is a brass or iron con- 
ductor tube, supporting the bobbin, and having a brass or tin pulley by 
which motion is given to it. The bobbins are made to travel upon the 
conductor tubes or bobbin bearers in the direction of their axes, so that 
each part of the surface of the bobbin may be presented to the end of 
the tube from which the thread runs off. 

The bobbins containing the slivers of patted wool are placed in a 
frame at the carding end of the machine, and the wool being drawn 
from them by the ordinary feeders, passes over a wooden lattice-work 
or grating, which is divided so as to distribute equally over the surface 
of the great drum the wool necessary for every spindle. 

The great drum, conjointly with the workers and retakers, cards the 
wool which is given to it by the feeders, and the flier detaches the wool 
from the great drum as soon as it is carded. After this, the drum pre- 
sents it to the combers, which turning, lift up the wool from the drum, 
and then unfold upon their surfaces small ribbons of wool. These being 
introduced into the spindles, receive the stretching given by the recip- 
rocating motion of the bobbins, and the twisting given by the spindles, 
the thread being fastened or wound upon the bobbin which is drawing it. 

1b. 


Improvements in the Tanning Process—A patent has been recently 
granted for the following apparatus, by which the unhairing, mastering 
and tanning of the various descriptions of hides and skins is said to be 
much expedited : 

For tanning, the apparatus made use of consists of a revolving tub or 
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cylinder, of wood or metal, containing the tanning liquor, and having a 
number of longitudinal beams inside, placed so as to give an uneven 
motion to the liquor. The hides and skins are introduced through a 
door in the side of the cylinder, which is then secured with bolts or 
wedges. 

For unhairing and mastering, either an open framework or the cylin- 
der is used for containing the “hides and skins; in which latter case, a 
grating is substituted for the door in the side. These processes are 
carried on in a pit, containing the liquors commonly used for unhairing 
and mastering, and the framework or cylinder being placed so that two 
thirds of it is alw ays immersed in the liquor, is oonsed to revolve, making 
ten revolutions per minute during the unhairing, and two or three re 
volutions per minute during the mastering process. 

In the tanning process a set of five or six tubs or cylinders may be 
used, the liquor contained i in them being of different strengths. It 


Curious Effect of Lightning on Glass——The Maidstone Gazette states 
that during a thunder storm in that neighborhood, when several hay 
stacks were fired, and much other damage was done, one flash of light- 
ning, after striking a chimney and the tiles of a pipe manufactory, was 
partially dispersed, and reflected against the dwelling house opposite, 
the four windows of which facing the chimney, and at about 15 or 20 
feet distant, present a very singular appearance. In several panes oval 
blisters have been raised, like the air-bubbles seen in badly manufactured 
sheet glass. When first observed, they were covered with a fine dark 
colored powder, which was unfortunately brushed away without being 
minutely examined, and there is a similar appearance inside some of the 
blisters. When the pipe manufactory was struck, four men at work 
were knocked down, and were of course dreadfully alarmed. 1b 


Medical Qualities of Sea Water——Two very important agents, en 
dowed with peculiar virtues in reference to the human constitution, have 
of late years been much commended and employed in the practice of 
medicine. I allude to iodine and bromine—both of which have been 
detected by recent analyses in sea water. Hig. ays of these, there 
are other very active ingredients in sea water. The first is chloride of 
sodium, which exists in ‘the proportion of 1 to 35, or in other words, a 
pint of sea water contains 2164 grains—that is to say, something less 
than half an ounce of common salt. The second is what medical men 
call muriate of magnesia, which is a combination of chlorine with mag 
nesium—a salt endowed with well-marked properties on the human 
frame, and which constitutes one of the active ingredients of Pullna 
water. To complete this analysis, it should be stated that the same 
pint of sea water contains also 184 grains of Epsom salts, 11} grains of 
sulphate of lime, with a very trifling quantity of carbonate of lime. 

After this account it will be readily admitted that sea water is in fact 
a mineral water to all intents and purposes, and that we may therefore 
look with as much confidence for beneficial effects from its employment, 
whether externally or internally, provided it be judiciously reeommend- 
ed, as from the employment of other mineral w aters—proportionate to, 
and in accordance with their respective chemical composition. — Granv! 











DESCRIPTION OF AMERICAN PATENTS 
Granted from July 8th to July 30th, 1841. 


Improvement in Stoves for Cooking and Heating. By Avexanper F. 
Bean, Woodstock, Vt. July 8th. 


Cxiaim.—lI claim the manner of constructing the swinging hearth, so 
that the two sections thereof may both be turned entirely back, under 
and behind the back plate of the stove, and so that each section of it 
shall have on it a plate or piece ~, so formed that, when in place, these 
two pieces will cover and entirely close the openings J, situated beneath 
and between the vertical grate bars, and leading into the fire-chamber ; 
by which device, when the vertical grate bars are also closed, the fire- 
chamber will become that of a close stove, and must receive its supply 
of air from without the room, in the manner set forth. 

I claim the mode in which I have combined a tin reflector with my 
stove, by hinging the same or causing it to work upon joint pins, in such 
manner as that it may be turned up, and will in combination with the 
sunk hearth entirely inclose the opening in front of the stove, and that 
when turned down it will pass beneath the sunk hearth, and be entirely 
out of the way. 


I claim the manner of constructing the vertical grate bars in front of 


the fire, so that they shall consist of flat plates or slats hung upon pivots, 
and be capable of being simultaneously and entirely closed, by bringing 
them into the same plane with each other, in the manner set forth. 

I claim the placing of the hinged grated piece vv, so that it may be 
turned up to inclose in part the space J, when necessary, and thus to 
prevent the falling of coals from the fire-chamber; and which grated 
piece may be turned down, so as to be received within the sunken 
hearth. 

I claim the constructing of the grate below the fire, and which sup- 
ports the fuel in the fire-chamber, so that it may be raised up and throw 
the fuel upon the dead plate below it, for the purpose of being covered, 
to preserve it in a state of ignition. 

I claim the manner of arranging the parts concerned in supplying air 
to the fuel, when the front of the stove is inclosed; said arrangement 
consisting of the tube or pipe E, the air-tube 5, extending along the 
lower and hind part of the chamber of combustion, and the device by 
which it is governed at one end by a sliding shutter; the whole being 
combined and operating substantially as set forth. 

I claim the manner of constructing and combining the respective 
parts of the air-heating apparatus, substantially as set forth; the said 
apparatus consisting mainly of two cylinders with a space between them, 
inclosing within them a spiral flue for the passage of heated air from the 
fire, through which flue pass a number of vertical air-tubes, which are 
supplied with cold air from without the apartment, as is also the space 
between the two inclosing cylinders, the same operating by an arrange- 
ment of parts such as is herein made known and represented ; there 
being in the centre of said air-heater a descending flue, for conducting 
the smoke, &c. to the exit pipe, and an arrangement, such as herein set 
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forth, for allowing the heated air from the fire to pass directly to the 
exit pipe, without entering the spiral flue. 

I claim the manner of constructing the oven above the air-heater, as 
set forth, so that the heated air may be passed back and forth through 
it when baking is to be effected, or may be made to pass directly u 
into distribution tubes without entering the oven; this being effected by 
an arrangement of parts substantially the same with that herein set forth, 





Improvement in Pumps relating to the method of constructing the lower 
Valves and connecting the Wooden lengths where sections of the Pump 
are formed of Wood. By C. D. Van Aten, Petersburg, Va. 
July 8th. 

Ciamm.—What | claim therein as constituting my invention, and 
desire to secure by letters patent, is the combining and connecting to- 
gether of the wooden and metallic parts thereof by means of cast metal 
coupling screws or boxes, screwed into the wood, for the purpose and 
in the manner set forth; and I also claim the manner of constructing 
the lower valve; the whole being constructed and operating substan- 


tially as described. 


Improvement in the Machine for cutting Wood Screws. By Farweu. 
H. Hamivton, Schenectady, N. Y. July 8th. 

Ciaim.— W hat I claim as my invention, and desire to secure by letters 
patent, 18 °C 

1. The arrangement of machinery which operates the oil tube, and 
its combination with the machinery which gives to the spindles an op- 
posite and alternate rotary motion, in the manner and for the purpose 
described. 

2. The method herein described of making the cutting part of the 
dies with teeth, instead of thread, in combination with the lips, as above 
described. 

This difference in the construction of the dies from all others, gives 
them the superiority and advantages above enumerated. 





-_——-— 


Improvement in Agricultural Machines, called the Revolving Cultivator. 
By Georce Wuirttock, Crown Point, N. Y. July 10th. 


Criaim.— What I claim as my invention, and which I desire to secure 
by letters patent, is the arrangement of the side and transverse revolving 
harrows, operated in the manner set forth, in combination with the frame 


and plough, as before described. 





Improvement in Bridges. By Eart Trumpuiy, Herkimer, N. Y. 
July 10th. 

Craim—What I claim as my invention, and desire to secure by letters 
patent, is the combination of the suspension rods with the truss frames, 
made in sections for the purpose and in the manner specified ; and in 
combination with these thus combined, I also claim the tie rods as spe- 
cified. I also claim the particular construction of the cast-iron beams 
or sills, by uniting together in casting the two plates upper and lower, 
as exhibited by fig. E, with the diagonal bracing shown in fig. B, as 
described. 
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Improvement in Pranofortes. By Lemvuet Gitegsrt, Boston, Mass. 
July 10th. 

Cramm.—lI shall claim constructing the centre block of the hammer 
with an arm projecting below its centre of motion, and having a regu- 
lating button adapted thereto; the same being arranged in all respects 
substantially in the manner and for the purposes herein above described. 

I also claim the jack as herein first explained, (without a regulating 
button, so that the fly may abut upon or against a long strip of cloth or 
wash leather applied to the rear of the top of the same, thereby in a 
high degree preventing noise in the action of the same) in combination 
with a hammer, having its centre block constructed with the arm and 
regulating button, and in other respects as above set forth and repre- 
sented in Fig. 1. 

I also claim a jack having a regulating button, and arranged as de- 
scribed and represented in Fig. 2, in combination with a hammer whose 
centre block is constructed substantially as exhibited in Fig. 1 or Fig. 2, 
and as herein before explained and set forth. 

In the above described pianoforte actions, I also claim the loading of 
the centre block of the hammer as above set forth, so that it may operate 
in the manner and for the purpose herein before described. 





Improvement in Smut Machines. By Henry A. Buck, Fredonia, N. Y. 
July 10th. 

Ciaim.— What I claim as my invention, and desire to secure by letters 
patent, is the combination of the revolving frame or beaters with the 
inner and external stationary cylinders, constructed and operating as 
above set forth. 





Improvement in the Screw Wrench. By James Brett, Newburgh, 
N.Y. July 10th. 
Craim.— What I claim as my invention, is the teeth on the slide, and 
their combination and connection with the teeth on the bar. I make 
no claim whatever as the inventor of any other part of the wrench. 





Improvement in Lamps for burning Camphine, §c. By Srepuen J. 
Gotp, Cornwall, Ct. July 16th. 

Cramm.—What I claim as my invention, and desire to secure by 
letters patent, in the above described improved lamp, is :—1. The mode 
of compressing the wick by means of two thin movable metallic cylin- 
drical tubes, combined with the wick case, as herein set forth; the two 
cylinders or wick tubes, with the wick compressed between them, being 
inserted into the annular space between the two cylinders of the wick 
case, with a portion of said wick extending above the wick case, to 
allow of their being kept cool by the draft, all as herein set forth —2. I 
claim, in combination with the outer cylinder of the burner and the rod 
supporting the button, a movable cylinder or screw, disconnected from 
the rod, but having a bottom plate which, when the cylinder is turned 
up, presses against the rod and elevates it, and allowing it when turned 
down to retain either by its own weight or by the action of a spring, as 
set forth; the whole being constructed and operating substantially as 
described. 
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Improvement. in the manner of closing and opening the Key-hole of dow 
and other Locks. By Davin Evans, Philadelphia, Pa. July 10th. 


Ciaim.— What [I claim therein, and desire to secure by letters patent, 
is the causing of a metallic plate to slide over and to close the key-hole 
of a lock, in suah manner as not to require any care on the part of the 
person withdrawing the key, so that a key cannot be inserted until said 
plate is removed; which removal is to be effected by the aid of two 
concurring motions, by one of which the plate is unlatched or released 
from a catch, and by the other of which it is made to slide so as to cause 
a hole in said sliding plate to coincide with the key-hole ; the respective 
parts by which these effects are produced being consrected. arranged 
and operating substantially as herein set forth. 





Improvement in the art or process of conducting Vinous Fermentation, 
By Cuartes O. Worrrrs, Cincinnati, Ohio. July 16th. 


Cram.— What I claim as my invention, and desire to secure by letters 
patent, is the method or process of conducting vinous fermentation in 
close vessels, by fermenting the beer or wash in a series of close vessels 
or vats, combined and operating in the manner set forth. 


— 





Improvement in the construction of Tobacco Presses. By Exuiorr Ricu. 
arpson, West River, Ann Arundel county, Md. July 16th. 


Ciaim.—Having thus fully described the manner in which I construct 
and combine the respective parts of my press, I do not claim as my in- 
vention the actuating of the screw by the revolving of the nut; but | 
do claim the manner of forming and combining the nut and natalie box 
as set forth, in conjunction with the combining them with the headblock, 
by means of which arrangement the press can be conveniently worked 
by horse power, w hilst the headblock of wood is left of such strength 
as to render it perfectly efficient. 

I claim also, in combination with the foregoing arrangement, the em 
ployment of the studs 44, affixed in the manner described, for the pur 
pose of steadying and keeping the hogsheads and the spring screw ina 

vertical position : a frame 7. )s “and a vertical rod 7, rising from the pres- 
sing screw, is represented in the drawing as aiding i in preserving the 
vertical position of the screw ; but in practice these have not been found 
necessary or useful. 





Improvement in the construction of Smut Machines. By Tuomas R 
Battery of Weybridge, and Ezra Ricu of Shoreham, Addison county, 
Vt. July 16th. 


Ciaim.— What we claim as constituting our invention, and desire to 
secure by letters patent, is the arranging of the staves which constitute 
the outer case, or stationary frustum or cylinder, so that they shal! 
overlap each other to a small distance, and at the same time leaving 4 
space between each contiguous stave for the passage of the air, smut 
and other i impurities from the grain, whilst the grain itself is prevented 
from passing through. 

We also claim the manner of constructing the inner revolving frustum 
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or cylinder, by forming the same of cast-iron staves, so combined as to 
overlap each other, and to leave a space of a fourth of an inch, more or 
less, between them, for the passage of air, to be supplied from without 
the apartment; the whole being arranged and combined together sub- 
stantially in the manner herein set forth. 





Improvement in Water Wheels. By Cuartes Lewis, Syracuse, N. Y. 
July 16th. 

Craim.— What I claim as my invention, and desire to secure by letters 
patent, is the manner in which I construct the buckets of my wheel, as 
above set forth, so as to discharge at the centre, ‘and produce a reiiction 
as well as a percussive effect, in combination with the stationary rim 
having apertures in it for admitting the water to the wheel; the whole 
being constructed substantially in the manner and for the purpose above 


described. 





Improvement in the manner of constructing Redcting Water Wheels. 
By Naruaniet F. Hopers. July 16th. 


Ciaim.— What I claim therein, and desire to secure by letters patent, 
is the so constructing the wheel as that each of its buckets shall consti- 
tute a segment of a hollow sphere, and that these shall be so arranged 
and combined with each other as that the openings for the discharge of 
water shall extend from the outer rim to the eye or shaft, and the wheel 
itself, thus constructed and combined, shall constitute a segment of a 
hollow sphere, as herein fully set forth. 





Improvements in the Portable Circular Sawmill. By Georce Pacer, 
Baltimore, Md. July 16th. 

Ciaim.— What I claim therein as new, and desire to secure by letters 
patent, is as follows: I claim the manner of affixing and catia the 
circular saw, by allowing end play to its shaft, in combination with the 
means of guiding it by friction rollers, embracing it near its periphery, 
so as to leave its centre entirely unchecked laterally. I do not claim 
the use of friction rollers embracing and guiding the edge of a circular 
saw, these having been previously used for that purpose; but [ limit 
my claim to their use in combination with a saw having free lateral play 
at its centre. I claim the particular manner in which I have applied 
said friction rollers, by attaching the pins or pivots upon which they are 
sustained and revolve to two plates of metal placed upon each other, 
and both held by the same set screws, as set forth. I claim the manner 
of forming a long carriage from two short sections, by coupling or unit- 
ing said sections by means of the rack rail only, as described. 





Improvements in the Machine for cleansing Wool and Cotton from Burs, 
Seeds, and other foreign substances. By Witiiam W. Carvert and 
ALANSON Crane, Chelmsford, Mass. July 16th. 


Ciaim.—What we claim therein as constituting our invention, and 
desire to secure by letters patent, is the employment of a revolving 
fluted or channeled cylinder, like that herein represented and marked 
G, or of any analogous revolving apparatus, which will present in rapid 
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succession a number of picking or cleaning edges, to operate upon the 
burs, seeds, or other foreign matter contained in wool or cotton, in com. 
bination with the fine comb cylinder and the picker cylinder, or other 
apparatus analogous thereto, by which wool is carried up and presented 
to the action of the revolving fluted or channeled cylinder, as herein 


described. 





Improvement in the manufacture of indelible Writing Ink. By Tuomas 
J. Spear, New Orleans. July 16th. 


Criam.—What I claim as my discovery, and which I desire to secure 
by letters patent, is the before described indelible writing ink. 





Improvement in Shoemakers’ Paring Knives. By Isaac S. PenpeErgast, 
Barnstead, N. H. July 16th. 

Criamm.—lI do not claim to be the first to have constructed knives for 
paring the soles of shoes with fenders or guards to prevent the knife 
from cutting the upper leather ; but what I do claim is combining with 
the blade of the knife a shield or cap in the manner set forth, viz. by 
forming the cap with a straight shank, flat on one side, that it may rest 
upon the blade, and inserting the end of the same into the socket by the 
side of the blade as described, by means of which arrangement | am 
enabled to give greater strength to the blade, and at the same time pro- 
tect the upper leather from being injured. 





Improvement in the process of Leaching Ashes for the manufacture of 
Potash. By Joseru H. Warp, Randolph, Ohio. July 16th. 


Craim.— What I claim as my invention and desire to secure by letters 
patent, is the combination of the leach tub and reservoir of hot water 
with the boiler in which the ley is evaporated, by means of a tube or 
tubes for conducting steam from the boiler to the reservoir for heating 
the water in the same; the whole being constructed in the manner and 
for the purpose herein set forth. 





Improvement in Machines for cutting and gathering Flax, Hemp, Sv. 


By Ricuarp M. Cook, Lambertsville, N. J. July 16th. 
Criaim.— What I claim as constituting my invention, and desire to 
secure by letters patent, is the combining of the revolving knife I, with 
the drum, the gathering piece and the endless bands, as herein described, 
so as to convert the said machine from one for pulling flax and hemp 
into one for cutting and delivering the same ; the whole being constructed 
and operating substantially as herein set forth. 





Improvement in the Machine for Cutting Crackers. By Cuarues P. 
Forses, Baltimore, Md. July 17th. 


Ciaim.— What I claim as my invention, and desire to secure by letters 
patent, is making the edge of the outside cutters project beyond the 
edge of the inside cutters, and have the points of the dockers on a level 
with the edge of the outside cutters, as herein described, so as to dock 
and cut the outside through, whilst the inner cutters do not cut sufli- 
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ciently far to separate the crackers. And I also claim the method herein 
described of cutting the dough by having the cutters and dockers per- 
manent, and pressing the upper part of the belt or apron on which the 
dough is placed up against the cutters and dockers by means of a curved 
plate attached to a lever drawn up by weights and guided by hand, in 
the manner herein fully described. 





Improvement in the Machine for cutting Sheet Metal. By ANDREW 
Tracy, Poughkeepsie, N.Y. Jnly 17th. 


Craim.— What I claim as my invention, and desire to secure by letters 
patent, is—1l. Attaching the upper rotary shear to a hinge piece, regu- 
lated by a thumb-screw, for the purpose and in the manner specified. 
2, Attaching the stock of the shears to a lever revolving around the 
centre of the holding plates——3, The combination of the lever and 
ratchet with the upper holding plate for turning the metal or glass, as 
herein described. 





Improvement in the manner of forming Spikes and Nails. By Wiu.1am 
Batuarp, New-York. July 17th. 


Craim.— What I claim as constituting my invention, and desire to 
secure by letters patent, is the forming of spikes or nails with offsets or 
indentations, which offsets are without sharp or cutting edges, so that 
when driven they shall not injure the wood, but shall hold firmly by the 
collapsing of the wood upon them. I also claim the forming of the 
secondary head for the purpose and in the manner set forth, 








Improvement in the mode of cutting the Leather for Horse Collars. By 
Tuomas Parkinson, Sparta, N.Y. July 17th. 


Craim.— What I claim as new, and desire to secure by letters patent, 
is the cutting of the leather which is to constitute the covering of the 
collar, to a pattern constructed in the manner of the two pieces repre- 
sented by the figures 2 and 3 in the accompanying drawing, preserving 
in all variations of size the relative proportions of the respective parts, 
as herein shown and made known. 





Improvement in the Wooden Frame Brace Bridge. By Srernen H. 
Lone, Marietta, Ga. Patented Nov. 7, 1839: Reissued July 17th, 
1841, 


Craim.— What I claim as new therein and desire to secure by letters 
patent, are the following; that 1s to say: 

1. I claim the forming of the truss-frames of bridges by connecting 
and combining string pieces, posts, main and counter braces, and arch 
braces, by the aid of gibs and keys constructed as set forth, using there- 
with such bolts or treenails as | may deem proper, but not intending to 
claim the use of bolts and treenails as making a part of my invention. 

2. I claim the employment or use of the gibs and keys, formed in the 
manner set forth, and passing through the string pieces and into the 
posts near their ends, for the purpose of trussing and straining the frame 
generally. 
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3. 1 claim the manner of arranging the arch braces so as to diminish 
or to increase the camber of the truss-frames, by the employment of 
gibs and keys passing through those portions thereof, which constitute 
the lower parts of said arch braces. 

4. I claim the construction and employment of a bearing or step of 
cast iron, furnished with lugs or tuscums, which are let into correspond. 
ing notches in the head and foot of the main braces and other posts, in 
the manner and for the purpose set forth. 

5. L claim the combining with the truss-frame, constructed as herein 
set forth, the side arch braces, embracing between them the respective 
posts and braces over which they pass, and connected therewith, as 
herein shown and fully made known. 





Improvement in the Ring Spinner. By Davin Hunter, Laurel Factory, 
Md. July 23d. 

Criam.— What I claim as my invention, and which I desire to secure 
by letters patent, is the construction of the ring spinner A, when attached 
to the flyer rods B, in combination with the circular concave seat GH, 
or rollers P, in which it turns, as before described. 





improvement in the Sofa Bedstead. By James Mescuurt, New-York. 
July 23d. 

Ciaim.—I am aware that a patent has been granted for a sofa bed 
stead on the principle of the cot bedstead, in which a frame hinged to 
the front of the sofa is employed, and I do not therefore simply claim 
the employment of a frame hinged to the front of the sofa; but what | 
do claim as my invention, and desire to secure by letters patent, is the 
adaptation of an extra frame to the front of the common sofa, connected 
by the hinges / to the tops of the pillars e, and supported at the extre- 
mities by the legs 44, in combination with the brace 2, which slides 
through the front rail, and the extra frame and legs fold down against 
the pillars and front rail of the sofa, for the purposes and in the manner 
specified. 





Improvement in Compounds for treatment of Syphilis, §. By Sas 
T. Tuurman, Lincoln, Ky. July 23d. 


Ciam.—What I claim as my discovery, and desire to secure by 
letters patent, is the compound formed by the above described ingredi- 
ents and process, using for that purpose a smaller or greater quantity 
of the same ingredients to make a smaller or greater quantity of the 
compound. 





Improvement in the construction of, Stoves or Bakers for cooking purposes. 
3y Maruew Srewart, jr. Philadelphia, Pa. July 23d. 

Ciaim.—The fuel proposed to be generally used in this stove is the 
anthracite coal, although other kinds of fuel may be used. No claim 1s 
made to the combination of an oven with a furnace or heater at each 
end of it; but what is claimed and desired to be secured by letters pa- 
tent, is the peculiar construction of the heat reflecting oven, as described, 
in combination with the two semicircular stoves with funnel-shaped caps, 
for saving fuel and cooking expeditiously, as before described. 
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Improvement in the construction of Measures for measuring Liquids. 
By Joun 5. Tovueu, Baltimore, Md. July 23d. 


Craim.—What I claim as my improvement, and desire to secure by 
letters patent, is combining: with thé ordinary measure for liquids a 
funnel M, governed by a spigot or valve G, for allowing the liquid to 
be let off, all as set forth. And also the combining of two or more of 
the ordinary measures for liquids in one piece. 


Improvement in the manner of mixing the Middlings with the Chops, in 
the process of manufacturing Flour. By Anprew D. Worman. 
July 23d. 

Craim.—What I claim therefore as constituting my invention, and 
desire to secure by letters patent, is an improvement in the process of 
manufacturing flour, by conducting the middlings into the trough of the 
elevators by means of a spout leading into it, and governing the feed by 
the hopper and shoe constructed in the ordinary way, so that said mid- 
dlings shall become equally and intimately mixed with the flour, and 
will in the subsequent steps of the process be entirely, or nearly so, 
brought into the state of superfine flour. 


Improvement in the manner of constructing Gins for ginning Cotton. 
By Lewis G. Strurpevan’t, Delaware, Ohio July 23d. 


Craim.— What I claim therein as new, and desire to secure by letters 
patent, is the separating the cotton from the seed by the combined ope- 
ration of a cylinder covered with fine teeth, formed in the manner of 
saw or rasp teeth, and of a beater cylinder, arranged and operating as 
herein set forth; the other parts of the gin being constructed in the 
usual manner. I also claim the forming of the toothed cylinder, by 
winding around it a cylindrical coil of wire, prepared and cut with teeth, 
as herein set forth. 





Improvement in constructing the surgical instrument denominated the 
Speculum Ani. By Joseru T. Prrney, Auburn, N.Y. July 23d. 


Criaim.—I claim as my invention the manner in which I have formed 
and combined the respective parts; that is to say, | claim the forming 
of a speculum ani with tapering or conical blades, united at their larger 
ends to forceps’ handles, standing at a suitable angle with the blades to 
admit of the ready inspection of the parts; and furnished with a set 
screw to regulate the opening of the blades, by which combination and 
arrangement of its parts the instrument is rendered more effective, and 
more convenient in use, than such as have been heretofore made for the 
same purpose. 


Improvement in the Cylinder Mill for granulating Corn, Powder, Bark 
and other substances. By Increase Witson, New London, Ct. 
July 23d. 

Criaim.— What I claim as my invention, and desire to secure by letters 
patent, is the peculiar manner of arranging the cylinders so as to have 
the cutters on each cylinder enter and run in the scores or spaces in the 
other cylinder, as herein described. 
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Improvement in Machines for cleaning Grain, §c. By Samvuen Benry. 
Boonsborough, Md. July 23d. 

Criaim.— What I claim as my invention, and which I desire to secure 
by letters patent, is the arrangement of the cylinders of beaters, Bs Cs, 
the one set of beaters revolving within the other set in contrary direc- 
tions, in an armed perforated cylindrical case D, in combination with 
the fan 4, trunk H, and gearing, arranged in the manner set forth, for 
separating smut, white caps, hulls, chaff and all kinds of impurities from 
the several kinds of grain which the machine is adapted to clean. 





Improvement in the Harpoon, By Wiuiu1am Carsiey, New Bedford, 
Mass. July 29th. 


Craimm.— What I claim as my invention, and desire to secure by letters 
patent, is the twisted form of the barbs or flukes of the harpoon. 





—_— — 


Improvements on his patented Universal Mill for Grinding, Hulling, §-. 
By James Bocarpus, New-York. July 29th. 


Ciaim.—I do not claim as my invention any of the separate parts of 
the aforesaid improvements on the Patent Universal Mill; but I do 
claim as my invention, and wish to secure by letters patent, in combina- 
tion with the manner of placing the upper stone or plate a little off the 
centre of the lower stone or plate, (which I have already patented) : 

1. The construction and use of one or more circular grooves, in either 
one or in both of the stones or plates, as herein before described, or in 
any other manner substantially the same, to accelerate the feeding, and 
to produce, besides the hulling or grinding action, a cutting action like 
that of shears. 

2. The combination of the upper shaft with the upper stone or plate, 
in the manner herein before described, or in any other manner substan- 
tially the same, to operate in combination with other parts herein before 
described, for the purposes of hulling seeds, grinding drugs, paints, dye 
stuffs, bread stuffs, &c. or cutting fruits, &c. 





Improvement in Sawmill Dogs. By Linus Yaus, Newport, N. Y. 
July 29th. 


Ciaim.— What I claim as my invention, and desire to secure by letters 
patent, is not the principle of a screw, hand lever, notched wheel, or 
iron hand, as others of a different form have been used; but I do claim: 

1. The nut in combination with the wrought-iron dog, as herein 
described. 

2. The self-setting lever, in combination with the hand lever, notched 
wheel, and screw, for the purpose and in the manner specified. 





Improvement in the manufacture of Buttons. By Tuomas Prosser, 
Paterson, N.J. Patented July 29th: Antedated Jan. 29th, 1841. 


Ciaim.— What I claim as my invention, and desire to secure by letters 
patent, is the manufacture of buttons formed of compressed clay or other 
earthy materials, as set forth. 
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Improvement in making Door and other Knobs of all kinds of clay used 
Pottery, and of Porcelain. By Joun G. Horenxiss, New Haven, 
Ct, and Joun A. Davenrorr and Jonn W. Quincy, New-York. 
July 29th. 


Craim.— What we claim as our invention, and desire to secure by 
letters patent, is the manufacturing knobs, as stated in the foregoing 
specification, of potters’ clay, or any kind of clay used in pottery, and 
shaped and finished by moulding, turning, burning, and glazing, and 
also of porcelain. 





Improvement in the machine for cutting Screws on the rails of Bedsteads. 
By Jor, Tuompson, Cynthiana, Ky. July 29th. 


Craim.—The invention claimed and desired to be secured by letters 
patent, consists in the arrangement of the stock A, in combination with 
the guide apertures D' D* made of sufficient capacity to receive the bod 
of the rail, and the guages C’ C’ in said stock, in the standard s’ for 
determining the true position of the rail, in cutting the right and left 
screws thereon, as herein set forth. 





Improvement in the manner of combining Springs and Levers to sustain 
the Body of Wagons and other Carriages. By Kximu Rine, Tru- 
mansburg, N.Y. July 29th. 


Craim.— What I claim therein, and desire to secure by letters patent, 
is the combination with the elliptic or other springs, occupying the 
situation in which they are represented, the combined levers and springs 
F and G, so connected and arranged as to operate substantially m the 
manner herein set forth. 

These springs and levers may be increased in number: they may be 
placed in an inverted position, and changed in form, without materiall 
changing the nature and action; and I do not therefore intend to limit 
myself in these particulars, but to introduce any variations which I may 
think proper, whilst the same result is attained by means substantially 
the same. 





Improvement in the manner of constructing and applying Bumper and 
Draught Springs on Railroad Cars. By Fow er M. Ray, N. York. 
July 29th. 


Ciaim.— What I claim therein as new, and desire to secure by letters 
patent, is the combining of springs composed of straight leaves or I mec 
of steel, in the manner set forth, with pockets covered at their sides, in 
such manner as that the flexure of said springs shall cause them to 
diminish progressively in their effective length, and consequently to 
increase in their power of resistance. 

I claim in combination with said springs and pockets, so constructed 
and arranged, the employment of the curved cheek pieces to coéperate 
with the curved pockets when the leaves are all of one length. I claim 
also the substituting for said cheek pieces, and the combimng with the 
long leaves which extend to the bottoms of the pockets, such number 


of shorter leaves as may be found necessary, and in the manner herein 
described. 
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I mproveme nt in the Portable Sawmill. By JAMES C. Mayo, Columbia, 
Va. July 29th. 

Ciaim.— What I claim therein as new, and desire to secure by lette: 
patent, is the particular combination and arrangement of the respective 
parts thereof, as above set forth; that is to say, I claim the above de- 
scribed manner of combining the saw with the sliding frame ; the crank 
to which the lower end of the saw is attached having its bearings j in 
said sliding frame; and the sliding frame being made to embrace the 
side pieces, and being otherwise combined and ‘arranged and actuated 
in the manner set forth. I am aware that a saw hes been actuated 
directly by a crank at its lower end and has been actuated thereby, and 
that a saw has been made to move up towards the log by means of a 
sliding frame; but those have been used in combination with each other, 
and I therefore limit my claim to this combination, under the arrange- 
ments substantially as above described. 


Improvement in Portable Firearms. By Cuartes Louis Sranistas, 
Baron Heurteloup, subject of the King of the French. Issued July 
29th, 1841: Antedated Feb. 23d, 1839, date of English patent. 


Ciaim.—Firstly, the making of the large plate, shown in figs. 3 and 
4 in the drawings annexed, so as to adapt it to the reception of the 
mechanism which moves the continuous priming; also making therein 
the chamber to receive the smoke or deposit caused by the ignited 
powder, in order that it shall not injure the different parts of the lock, 
which large plate also presents the peculiar characteristics of containing 
within itself the hole to receive the axis of the cock, the receptacle or 
channel for the priming, the chamber to receive the smoke, and the 
spitter, all within the same solid piece of metal, so that the distances be- 
tween the various parts of the machinery wear described, being alw ays 
fixed and invariable, the action of the parts shall not admit of any variation. 
The making of the covered channel for confining the continuous 
sce between the barrel and the stock, in the stock before the lock, 
from which it can be drawn towards the touch-hole, and in combination 
therewith, the priming conducting spring, which presses the priming 
towards the wheel, the wheel for moving it forwards or backwards and 
fixing it, all as herein before described. 
3. The compresser with two shields which is fastened to the lock, in 
the mode and for the purpose specified. 





Improvement i» the mode of propelling Ships, Boats, and other Vessels. 
By Exisua F. Atpricn, New-York. July 30th. Antedated Jan. 30. 


Ciaim.— What I claim as my invention, and desire to secure by letters 
patent, is the method of propelling ships, boats and other vessels by 
means of wheels that receive water at the centre, or any distance from 
the centre, and throw it out at the periphery by the action of the centri- 
fugal force, as herein described. I also claim the mode described and 
set forth of constructing the wheels to be applied to vessels for the pro- 
pulsion of the same ; the wheels to revolve vertically or horrzontally. 
And | also claim the mode of placing the wheels nearly or quite as low 
as the bottom of the vessel, to revolve within cases attached to the out- 
side of the same, as described. 
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LIST OF ENGLISH PATENTS 


GRANTED BETWEEN THE 28TH OF JUNE AND THE 2S8tH oF Jury, 1841. 


John Chater, of the town of Nottingham, machine maker, and Richard Gray, of 
the same place, lace manufacturer, for improvements in machinery for the purpose 
of making lace and other fabrics, traversed, looped or woven. June 26; six 
months. 

Willoughby Methley and Thomas Charles Methley, of Frith-street, Soho, iron- 
mongers, for improvements in machinery for raising, lowering, and moving bodies or 
weights. (Being a communication.) June 26; six months. 

sued Poole, of Lincoln’s Inn, gentleman, for improvements in producing and 
applying heat. (Being a communication.) June 26; six months. 

William Losh, of Little Benton, Northumberland, esquire, for improvements in 
the manufacture of railway wheels. June 26; six months. 

Nathaniel Benjamin, of Camberwell, gentleman, for improvements in the manu- 
facture of type. (Being a communication.) June 28; six months. 

William Knight, of Durham-street, Strand, gentleman, for an indicator for regis- 
tering the number of passengers using an omnibus or other passenger vehicles. June 
28; six months. 

Christopher Nickels, of York-road, Lambeth, gentleman, for improvements in the 
manufacture of mattresses, cushions, paddings, or stuflings; and in carpets, rugs, or 
other napped fabrics. June 23; six months. 

William Thomas Berger, of Upper Homerton, gentleman, for improvements in 
the manufacture of starch. June 28; six months. 

Thomas Marchell, of Soho-square, surgeon, for improvements in raising and con- 
veying water and other fluids. June 23; six months. 

George Henry Phipps, of Deptford, engineer, for improvements in the construction 
of wheels for railway and other carriages. July 2; six months. 

Thomas Hagen, of Kensington, brewer, for an improved bagatelle board. July 
7; six months. 

George Onions, of High-street, Shoreditch, engineer, for improved wheels and 
rails for railroad purposes. July 7; six months. 

Robert Mallet, of Dublin, engineer, for certain improvements in protecting cast 
and wrought iron, and steel, and other metals, from corrosion and oxidation ; and in 
preventing the fouling of iron ships, or ships sheathed with iron, or other ships or 
iron buoys, in fresh or sea water. July 7; six months. 

William Edward Newton, of Chancery-lane, civil engineer, for certain improve- 
ments in the manufacture of fuel. (Being a communication.) July 7; six months. 

Thomas Fuller, of Bath, coachmaker, for certain improvements in retarding the 
progress of carriages under certain circumstances. July 7; six months. 

Andrew McNab of Paisley, North Britain, engineer, for an improvement or im- 
provements in the making or construction of meters or apparatus for measuring 
water or other fluids. July 7; six months. 

Charles Wheatstone, of Conduit-street, gentleman, for improvements in producing, 
regulating, and applying electric currents. July 7; six months. 

John Steward, of olverhampton, esquire, for certain improvements in the con- 
struction of pianofortes. July 7; six months. ; 

Thomas Young, of Queen-street, London, merchant, for improvements in lamps. 
July 9; six oem 

Chatles Payne, of South Lambeth, chemist, for improvements in preserving 
vegetable matters where metallic and earthy solutions are employed. July 9; six 
months. , 

William Henry Phillips, of Manchester-street, Manchester-square, civil engineer, 
and David Hichinbotham, of the same place, gentleman, for certain improvements 
in the construction of chimneys, flues and air-tubes, with the stoves and other appa- 
ratus connected therewith, for the purpose of preventing the escape of smoke into 
apartments, and for warming and ventilating buildings. July 13; six months. 

Benjamin Beale, of East Greenwich, engineer, for certain Improvements in engjnes 
to be worked by steam, water, gas, or vapors. July 13; six months. ° 
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Moses Poole, of Lincoln’s Inn, gentleman, for improvements of steam baths and 
other baths. (Being a communication.) July 13; six months. 

Miles Berry, of Chancery-lane, civil engineer, for improvements in the construction 
or locks, latches, or such kind of fastenings for doors and gates, and other purposes 
to which they may be applicable. (Being a communication.) July 14; six months 

Thomas Peckston, of Arundel-street, Strand, bachelor of arts, and Philip Le Cape 
lain, of the same place, coppersmith, for certain improvements in meters for measur 
ing gas and other aériform fluids. July 15; six months. 

Andrew Smith, of Belper, Derby, engineer, for certain improvements in the ar. 
rangement and construction of engines, to be worked by the force of steam or other 
fluids; which improved engines are also applicable to the raising of water and other 
liquids. July 21; six months. 

John McBride, manager of the Nursery Spinning Mills, Hutchisontown, Glasgow, 
for certain improvements in the machinery and apparatus for dressing and weaving 
cotton, silk, flax, wool, and other fibrous substances. July 21; four months. 

John White Welch, of Austin-Friars, merchant, for an improved reverberatory 
furnace to be used in the smelting of copper ore, or other ores which are or may be 
smelted in reverberatory furnaces. July 21; six months. 

Frederic Theodore Philippi, of Belfield-hall, calico printer, for certain improve- 
ments in the production of sal ammoniac, and in the purification of gas for illumina- 
tions. (Being a communication.) July 21; six months. 

William Ward Andrews, of Wolverhampton, ironmonger, for an improved coflee 
pot. July 21; six months. 

William Newton, of Chancery-lane, civil engineer, for certain improvements in 
machinery for making pins and pin-nails. (Being a communication.) July 23; six 
months. 

Anthony Bernhard Von Rathen, of Kingston-upon-Hull, engineer, for improve- 
ments in high-pressure and other steam-boilers, combined with a new mode or prin 
ciple of supplying them with water. July 28; six months. 

Anthony Bernhard Von Rathen, of Kingston-upon-Hull, engineer, for a new 
method or methods (called by the inventor, “ the United Stationary and Locomotive 
System’’) of propelling locomotive carriages on railroads and common roads, and 
vessels on rivers and canals, by the application of a power produced or obtained by 
means of machinery and apparatus unconnected with the carriages and vessels to be 
propelled. July 28; six months. 


LIST OF PATENTS GRANTED FOR SCOTLAND FROM THE 22D OF JUNE TO THE 2p 0! 
' guLy, 1841. 

William Ryder, of Bolton, Lancaster, roller and spindle maker, for certain im 

roved apparatus for forging, drawing, moulding or forming shafts, spindles, rollers, 
eae and various other like articles. Sealed June 23, 1841. 

John McBride, manager of the Nursery Spinning and Weaving Mills, Hutchison 
town, Glasgow, for certain improvements in the machinery and apparatus for dressing 
and weaving of cotton, silk, flax, wool, and other fibrous substances. Sealed June 
25, 1n41. ; 

Andrew Kurtz, of Liverpool, Lancaster, manufacturing chemist, for certain im- 
provements in the construction of furnaces. Sealed June 25, 1841. 

Thomas Young, of Queen-street, London, merchant, for improvements in lamp-=. 
Sealed June 25, 1241. " 

William Newton, 66 Chancery-lane, Middlesex, civil engineer, for certain im- 
provements in machinery or apparatus for picking and cleaning cotton and wool. 
Sealed June 29, 1841. (Being a communication from abroad.) 

Morris West Ruthven, of Rotherham, York, engineer, for a new mode of increasing 
the power of certain media when acted upon by rotary fans or other similar appara- 
tus. Sealed June 30, Is41. ' 

Anthony Bernhard Von Rathen, of the borough of Kingston-upon-Hull, engineer, 
for certain improvements in fire-grates, and in parts connected therewith, for furnaces 
for heating fluids. Sealed July 8, 1841. vr. 

John Swindells, of Manchester, Lancaster, manufacturing chemist, for certain im- 
provements in the manufacture of artificial stone, cement, stucco, and other similar 
compositions. Sealed July 9, 1841. . 

John Rangeley, of Camberwell, gentleman, for improvements in the construction 
of railways, and in the means of applyimg power to propelling carriages and ma- 
chinery. Sealed July 15, 141 








